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FOREWORD

PROF. DR. MOHD. RAIHAN BIN TAHA
Director

Institute for Environment and Development (LESTARI)
Universiti Kebangsaan Malaysia

This document is a record of the Inception Workshop for the first phase of the ASEAN-India Project on
“Enhancing Local Level Climate Change Adaptation in Southeast Asia”. The project is being implemented
by Universiti Kebangsaan Malaysia’s Southeast Asia Disaster Prevention Research Initiative (SEADPRI-
UKM) under the auspices of ASEAN and funded by the Government of India through the ASEAN-India Green
Fund.

| am given to understand that this is the first project that has been approved under the ASEAN-India Green
Fund and that the primary focus is on “Local Level Climate Change Adaptation”. This is indeed timely as
the recently released report of the Intergovernmental Panel on Climate Change (IPCC) states with a high
level of confidence that adaptation is both place-specific and context-specific. There is no single approach
for reducing risks which is appropriate across all settings or all countries or all local authorities for that
matter. To be effective adaptation strategies should consider the linkages between vulnerability and
exposure as well as socioeconomic processes and sustainable development. All these issue play out
strongly at the local level.

| have been told that project partners involved in the workshop comprise both representatives of the
ASEAN Working Group on Climate Change (AWGCC) National Focal Points and National Partner
Organisations who are primarily from universities and research institutes — so you have both the
government and a partner research organisation from each ASEAN country participating. This partnership
is expected to continue throughout the project as the needs of ASEAN Member States for local level action
oriented work is identified and a regional ASEAN-India climate change adaptation work programme is
developed. The project is also expected to promote partnerships and incubate a network of climate
change experts in all ASEAN Member States, who will interact with each other and their National Focal
Points, to provide continuous inputs. Such partnerships are critical for managing the risks of climate
change that has implications for future generations, economies and the environment. | take this
opportunity to record our appreciation to the Government of India for their support in building this
partnership within ASEAN.
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PREFAGE

PROF. NIJAVALLI H. RAVINDRANATH
India Project Coordinator

Indian Institute of Science (lISc)
Bengaluru, India

It is my great pleasure to thank the ASEAN Secretariat for their support and facilitation that has now
resulted in the approval of the funding support from the ASEAN-India Green Fund for the ASEAN-India
project on “Enhancing Local Level Climate Change Adaptation in Southeast Asia” (Phase 1), to be
implemented by Universiti Kebangsaan Malaysia's Southeast Asia Disaster Prevention Research Initiative
(SEADPRI-UKM) as the lead implementing agency with Professor Joy Jacqueline Pereira, Professor and
Principal Research Fellow of SEADPRI-UKM, as the Project Coordinator from the ASEAN side.

Adaptation planning and implementation can be enhanced through complementary action across all levels,
from individuals to governments. The role of national governments is to coordinate adaptation efforts of
local and subnational governments. National governments can only facilitate adaptation, for example by
providing information, policy and legal frameworks, and financial support to a very limited extent. Local
governments, communities and the private sector have to play an increasingly important role in advancing
climate change adaptation. | hope that through this project, the capacity of local governments and
communities can be strengthened, and the potential for public-private participation can be critically
examined and realised where feasible.

Adaptation is a means to build resilience and to adjust to climate change impacts. By enhancing capacity
at the local level through this project, we are laying a sound foundation for ASEAN to be a resilient and
sustainable community. We thank all Workshop participants for their inputs and thoughts. | hope that the
project can capture some already existing good examples in the region, to be shared among the ASEAN
Member states, and replicated where feasible.
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PREAMBLE

Issues on adaptation and mitigation tend to be discussed separately in international platforms and this has
great bearing on negotiations between governments. The reality is that at the local level, both the issues
are interlinked and connected to sustainable development. We are all aware that there are many
adaptation options that can help address climate change. By focusing on the local level there is an
opportunity to implement integrated responses that link adaptation, mitigation, disaster risk reduction and
other societal objectives related to sustainable development.

The Inception Workshop on Enhancing Climate Change Adaptation was held on 5-6 February 2015 in
Bangi, Malaysia. The Inception Workshop comprised a capacity building session, a scene setting session
and a focused discussion session to develop the terms of reference for the country scoping study. The
capacity building session on Climate Impacts and Future Risks in Southeast Asia was organised in
partnership with the Asia Pacific Network for Global Change (APN) and Asian Network on Climate Science
and Technology (ANGST), drawing on experts from ASEAN and India. Local partners included the Ministry
of Natural Resources and Environment (NRE) and the Ministry of International Trade and Industry (MITI).

This report documents the discussion at the workshop and includes presentation slides from speakers.
The purpose is to further disseminate the body of work that was brought together to lay the foundation for
enhancing climate change adaptation in Southeast Asia. The authors would like to record their utmost
appreciation to Dr. Raman Letchumanan and India coordinator Prof. Nijavalli H. Ravindranath for their
guidance in making the workshop a reality. The support of the ASEAN-India Green Fund and the facilitation
of Dr. S. Satapathy and Mr. Nikhilesh Giri from the Government of India is also gratefully acknowledged.
The capacity building session would not have been possible without strong support from national and
international partners.

Joy Jacqueline Pereira
Mohd Khairul Zain Ismail
Siti Khadijah Satari
Natalia Derodofa

Rocky Pairunan

iviPage "

/”L



ACKNOWLEDGEMENT

e  Mr. Chea Chan Thou, Ministry of Environment, Climate Change Department, Cambodia
e  Mr. Cheb Hoeurn, Royal University of Phnom Penh, Cambodia

e  Mr. Chea Leng, Pafifiasastra University of Cambodia, Cambodia

e Ms. Laksmi Rachmawati, Indonesian Institute of Sciences, Indonesia

e  Mr. Vilakone Maniphousay, Ministry of Natural Resources and Environment, Lao PDR

e  Mr. Amphayvanh Oudomdeth, Ministry of Natural Resources and Environment, Laoc PDR
e  Dato’ Dr. Yap Kok Seng, Ministry of Natural Resources and Environment Malaysia

e  Mr. Muhammad Ridzwan Ali, Ministry of Natural Resources and Environment Malaysia
e Ms. Koh Fui Pin, Ministry of Natural Resources and Environment Malaysia

e  Dr. Saim Suratman, National Hydraulic Research Institute

e  Prof. Dr. Joy Jacqueline Pereira, SEADPRI-Universiti Kebangsaan Malaysia

e Ms. Fara Azuin Amiruddin, Ministry of International Trade and Industry Malaysia

e Mr. Ibrahim Helmi Abdullah, Ministry of International Trade and Industry Malaysia

e Prof. Dr. Er Ah Choy, Universiti Kebangsaan Malaysia

e  Prof. Khin Maung Cho, Myanmar Climate Change Watch, Myanmar

e Ms. Carmelita Passe, Environmental Management Bureau, Philippines

e  Prof. Dr. Juan Pulhin Magboo, University of the Philippines Los Bands, Philippines

e  Dr. Raman Letchumanan, Nanyang Technological University, Singapore

e  Mr. Andreas Schaffer, Nanyang Technological University, Singapore

e  Mr. Srivatsan Vijayaraghavan, National University of Singapore, Singapore

e Ms. Sureeporn Kerdkankaew, Natural Resources and Environmental Policy and Planning, Thailand
e Ms. Bui Hoa Binh, Ministry of Natural Resources and Environment, Vietnam

e Ms. Le Thi Mai Thanh, Ministry of Natural Resources and Environment, Vietnam

e  Mr. Tran Dinh Trong, Vietnam Institute of Meteorology, Hydrology and Climate Change, Vietnam
e  Prof. Nijavalli H. Ravindranath, Indian Institute of Science, India

e Ms. Indu Krishnamurthy, Indian Institute of Science, India

e  Mr. K.N. Ramachandran, High Commission of India, Kuala Lumpur

e Ms. Natalia Derodofa, ASEAN Secretariat

e  Mr. Rocky Pairunan, ASEAN Secretariat

e Dr. Linda Stevenson, Asia-Pacific Network for Global Change Research (APN)

e  Prof. Lord Julian Hunt, Asian Network on Climate Science and Technology (ANCST)

viPage "




1. INTRODUCTION

The ASEAN-India Project on “Enhancing Local Level Climate Change Adaptation in Southeast Asia” (Phase
1) is implemented by Universiti Kebangsaan Malaysia’s Southeast Asia Disaster Prevention Research
Initiative (SEADPRI-UKM). Professor Joy Jacqueline Pereira of SEADPRI-UKM is the Project Coordinator
from the ASEAN side and Prof. N.H. Ravindranath from the Indian Institute of Science (lISc) is the Project
Coordinator from India. The objectives of the project are as follows:

¢ (Conduct a needs assessment and scoping study in order to identify the needs of ASEAN Member States
(AMS) in terms of climate change adaptation.

o Develop a regional ASEAN-India climate change adaptation work programme and network constituting
Phase Il and Phase Il of the project.

Activities of the Project (Phase I) consists of an inception workshop and a final planning workshop, with the
needs assessment and scoping study in between. Phase Il and Il of the project shall be developed in
consultation with ASEAN Member States (AMS) during Phase .

Arrangements

The Inception Workshop on Enhancing Climate Change Adaptation was held on 5-6 February 2015 in
Bangi, Malaysia. The workshop was attended by about 30 participants (Appendix 1- participants list).
Participants comprised representatives of the National Focal Points of the ASEAN Working Group on
Climate Change (AWGCC) and Partner Institutions identified by the AWGCC National Focal Points as well as
representatives of India’s counterpart to the AWGCC and the ASEAN Secretariat.

The Inception Workshop comprised a capacity building session, a scene setting session and a focused
discussion session to develop the terms of reference for the country scoping study (Appendix 2 —
workshop programme). The capacity building session on Climate Impacts and Future Risks in Southeast
Asia was organised in partnership with the Asia Pacific Network for Global Change (APN) and Asian
Network on Climate Science and Technology (ANCST), drawing on experts from ASEAN and India. Local
partners included the Ministry of Natural Resources and Environment (NRE) and the Ministry of
International Trade and Industry (MITI). The presentation slides that are reproduced in this report is listed
in Table 1.
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Table 1: List of presentation slides reproduced in Appendices 3 and 4 of this report.

LIST OF PRESENTATIONS

Climate Impacts and Future Risks- Key Findings of the IPCC by Prof. Joy Jacqueline Pereira, page 17.
Climate Change and Human Security-Key Findings from IPCC AR5 by Prof. Juan M. Pulhin, page 20.
Forest and Climate Change-IPCC Findings by Prof. N. H. Ravindranath, page 23.

Inception Workshop-Climate Change Adaptation: Mobilizing the Private Sector by Mr. Andreas
Schaffer, page 27.

5. ASEAN Experience on Climate Change Adaptation by Dr. Raman Letchumanan, page 32.

6. Impacts of Disasters on Agricultural Sector: A Case of Kampong Speu Province by Cheb Hoeurn, page
41,

7. Studies of Natural Disasters, Slow Onset Events and Loss & Damage in Quang Ngai, Vietnam by Mr.
Tran Dinh Trong, page 43.

8. Loss and Damage Assessment on Land and Forest Degradation: Overview of the Philippines Study by
Prof. Juan M. Pulhin, page 45.

9. Integrating DRR, CCA and L+D: Issue and Challenges in the Klang Valley by Prof. Joy Jacqueline
Pereira, page 48.

10.Enhancing Local Level Climate Change Adaptation in Southeast Asia (Phase 1) by Prof. Joy Jacqueline
Pereira, page 50.

11.Climate Change Adaptation Experience and Technology in India by Prof. N. H. Ravindranath, page 52.
12.Cambodia Major Activities Responding to Climate Change by Mr. Chea Chan Thou, page 59.
13.Climate Change Adaptation in Indonesia by Ms. Laksmi Rachmawati, page 62.

14. Priorities for Myanmar by Prof. Khin Maung Cho, page 63.

15.Regional Climate Modelling by Dr. Sri Raghavan, page 64.

16.Addressing Climate Change: The Philippines Experience by Ms. Carmelita M. Passe, page 66
17.Climate Change Adaptation in Vietnam by Le Thi Mai Thanh, page 68.

= B8 e =

2. HIGHLIGHTS

In his opening remarks, Prof. Dr. Mohd Raihan Taha of the Institute for Environment and Development,
representing Universiti Kebangsaan Malaysia thanked the Government of India for establishing the ASEAN-
India Green Fund and focusing on enhancing local climate change adaptation in the region. By focusing at
the local level there is an opportunity to implement integrated responses to link adaptation to mitigation
and other societal objectives. He urged the project to capture already existing good examples in the region
and replicate these where feasible. He also hoped that partnerships would be promoted and a network of
climate change experts be established in all ASEAN Member States, interacting with each other and their
National Focal Points to provide continuous inputs, beyond the life of the current project.

Climate Impacts and Future Risks in Southeast Asia

The capacity building session broadly covered three themes. These included key findings from the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC-AR5) relevant to the region,
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climate change adaptation actions in ASEAN and selected local level studies in the region funded by the
Asia-Pacific Network for Global Change Research (APN) (Appendix 3).

Key findings of the IPCC were presented by Coordinating Lead Authors Prof. Joy Jacqueline Pereira

(SEADPRI-Universiti Kebangsaan Malaysia), Prof. Juan M. Pulhin (University of The Philippines Los Bands)

and Prof. N. H. Ravindranath (Indian Institute of Science, Bengaluru). Among the issues that were

highlighted include the following:-

o Need to strengthen sharing of information and data on climate parameters to improve downscaled
projections of extremes in the region;

o Need to improve monitoring of climate impacts (e.g. drought, degradation of forests and terrestrial
ecosystems, etc.) and sharing of such information;

o Need for local level studies on the impact of climate change on livelihood, culture, identity, migration,
etc. so that future human security issues can be addressed;

¢ Need to enhance scientific publications from the region in indexed peer reviewed literature, to make it
accessible to the global community.

Climate change adaptation actions in the region focused on the private sector perspective presented by Mr.
Andreas Schaffer (EOS, Nanyang Technological University) and ongoing actions by ASEAN shared by Dr.
Raman Letchumanan (RSIS, Nanyang Technological University). Highlights include the following:-

o The involvement of the private sector in climate change adaptation projects has to be enhanced as
many companies are at risk, in particular the food and beverage sectors;

e There are many barriers that need to be addressed to promote private sector participation and this
includes mainstreaming of climate change adaptation and its integration in decision-making at the
highest level of organizations;

o (limate change is a key issue in the Blueprint for the ASEAN Socio-Cultural Community (2009-2015)
and priority actions have been identified including for adaptation and mitigation;

o The challenge is to identify key initiatives at the local level that focus on action oriented solutions and
develop a work programme that meets the needs of ASEAN Member States, which would complement
current programmes that address climate change in an implicit manner.

Four ongoing local level case studies funded by the APN Climate Adaptation Framework: Climate Change
Adaptation, Disaster Risk Reduction & Loss + Damage were shared with the participants. The studies were
presented by country team representatives Cheb Hoeurn (Royal University of Phnom Penh), Tran Dinh
Trong, (Vietnam Institute of Meteorology, Hydrology and Climate Change), Prof. Juan Pulhin, (University of
The Philippines Los Bands) and Prof. Joy Jacqueline Pereira (SEADPRI-Universiti Kebangsaan Malaysia).
Highlights include the following:-
¢ |n Cambodia, Kampong Speu was the focus of study because it is a vulnerable province where there is
a high incidence of poverty. Farmers are expected to face the impact of drought and local communities
have limited understanding of related root causes and the potential disasters. The expected loss and
damage is still under investigation but anticipated social problems include loss of livelihood, high rates
f school drop-out and other aspects of social vulnerability.




¢ In Vietnam, the focus was on Quang Ngai province with very high incidences of typhoons, floods,
riverbank and shoreline erosion, mountain landslide and flash floods. The coastal areas are also
exposed to sea level rise, drought and saline intrusion. Loss and damage due to sea level rise is linked
to fishery productivity, degradation of mangrove forests, saline intrusion in brackish and fresh water
aquaculture zones, and inundation of transportation infrastructure.

¢ In The Philippines, the focus is on loss and damage associated with land and forest degradation in
watershed areas in the Kanan Watershed, Quezon Province. The watershed is a key biodiversity area
providing various provisioning, regulating, cultural and ecosystem support services, which is under
pressure from increasing human activities. The plan is to examine cascading risks of land and forest
degradation to selected ecosystem services using economic and non-economic methods.

o In Malaysia, assessment of loss and damage in the Greater Kuala Lumpur areas has identified several
challenges. There is need to differentiate the natural and administrative boundaries and ensure that
findings of physical science matches decision-making scales at the local level. A harmonised scale will
facilitate recognition of cascading and slow onset hazards as well as identification of susceptible areas
including the exposure of vulnerable communities at the local level. Availability of data is a challenge
for assessment of loss and damage as well as detection and attribution related to extreme events.

3. SCENE SETTING FOR THE ASEAN-INDIA GREEN FUND PROJECT

The scene setting session commenced with a preamble from the Government of India. This was followed
by an introduction to the project, experience of India and an overview of climate change adaptation in
ASEAN Member States (Appendix 4).

The Focal Point of the ASEAN-India Green Fund, Dr. S. Satapathy conveyed his best wishes for the project
through Prof. N.H. Ravindranath. Mr. K.N. Ramachandran, First Secretary of the High Commission of India
in Kuala Lumpur attended on behalf of Mr. Nikhilesh Giri, who is the representative of Government of India
to ASEAN. He took note of the very positive discussion and looked forward to a very successful
collaboration between ASEAN and India. The Government of India looks forward to each ASEAN Member
State having a centre of excellence on climate change adaptation, with a consortium of experts that can
interact with each other and their counterparts in India. The participants were also informed that in
addition to the current project, there are two workshops proposed, on climate modelling and monsoon
modelling, to enhance capacity in the region.

The project on ‘Enhancing Climate Change Adaptation in Southeast Asia’ was introduced by the ASEAN
Coordinator, Prof. Joy Jacqueline Pereira. The presentation by India Coordinator Prof. N.H. Ravindranath,
highlighted “Climate Change Adaptation Experience and Technology in India” that is of relevance to the
project. The series of country presentations focused on national priorities in the context of the project.
Among aspects highlighted include the current status of the country’s National Communication to the
United Nations Framework Convention on Climate Change (UNFCCC) and National Adaptation Plans.




Mechanisms of interaction between National Focal Points, research institutes and universities were also
mentioned. In some cases, key local-level issues in the country were introduced.

4. TERMS OF REFERENCE FOR COUNTRY SCOPING STUDY

The Terms of Reference for the country level scoping study was discussed in detail and finalized (Annex 1).

The deadline for preliminary reports were agreed to and it was emphasized that local level short term (5-

years) proposals for future work should be identified soonest possible to facilitate evaluation at the various

levels within ASEAN and the Government of India. In conducting the country scoping study, the following
aspects were highlighted:-

e Science Partners have the mandate to convene meetings within their countries, in conjunction with
their Government Partners; and findings from the study, which could constitute proposals for common
regional initiatives or unique national initiatives, will be part of the work programme for all ASEAN
Member States and not be limited to support from any particular donor country.

e Recommendations for local level pilots should (i) be based on stakeholder consultation; (i) focus on
action oriented solutions that meets the needs of ASEAN Member States; (jii) leverage on national or
sub-national budgets; (iv) feed into national or sub-national development plans; and (v) complement
existing programmes within ASEAN.

¢ In identifying susceptible areas and exposed sectors, the emphasis should be on current climate
variability and current vulnerability (inherent and external) so that coping strategies could be identified
and capacity can be built to address adaptation deficit.

o There are many entry points for adaptation and the menu of approaches in ASEAN Member State needs
to be documented to facilitate the development of a common framework using the best available
science that meets local needs; this could be useful in developing a training module that is relevant to
the region.

5. THE WAY FOWARD

Universiti Kebangsaan Malaysia’s Southeast Asia Disaster Prevention Research Initiative (SEADPRI-UKM)
will serve as the implementing agency on behalf of ASEAN, reporting directly to the ASEAN Secretariat.
Prof. Dr. Joy Jacqueline Pereira of SEADPRI-UKM, will lead the project team, in coordination with Prof. N. H.
Ravindranath from the Centre for Sustainable Technologies (CST), Indian Institute of Science, Bengaluru,
who has been appointed by the Government of India. SEADPRI-UKM will mobilize the teams comprising
representatives from various institutions and representatives identified by ASEAN Member States (Figure 1).
Key players are Government Partners comprising representatives of the National Focal Points of the ASEAN
Working Group on Climate Change (AWGCC); Partner Institutions identified by the AWGCC National Focal
Points and their collaborators, collectively referred to as Science Partners; as well as representatives of
India’s counterpart to the AWGCC and the ASEAN Secretariat. The next step is for SEADPRI-UKM to send
an offer letter with the Terms of Reference for the Country Scoping Study (Annex 1) to Partner Institutions,
hose response is to be endorsed by the AWGCC National Focal Points or their representatives.




Partner Institutions are expected to deliver the following three country reports as specified in the Terms of
Reference:

¢ Preliminary Report on review of national documents: Deadline 1 May 2015

o Preliminary Report on vulnerable sectors and regions: Deadline 1 August 2015

o Preliminary Report on adaptation needs, priorities & pilots: Deadline 1 October 2015

Government and Science Partners will be involved in the Final Planning Workshop (October 2015) and
preparation of the Synthesis Report (due on 1 December 2015).

Figure 1: Key players involved in the ASEAN-India Project

Government Partners Science Partners
National AWGCC Focal Point Representatives: 1. Brunei: Universiti Brunei Darussalam
1. Brunei 2. Cambodia: Pannasastra University of
2. Cambodia Cambodia, Royal University of Phnom
3. Indonesia Penh
4. Laos 3. Indonesia: Indonesian Institute of Science
5. Malaysia (ISC), Institut Teknologi Bandung
6. Myanmar 4. Laos: Department of Disaster
7. Philippines Management and Climate Change
8. Singapore 5. Malaysia: SEADPRI, Universiti Kebangsaan
9. Thailand Malaysia
10. Vietnam 6. Myanmar: Myanmar Climate Change
Watch, Department of Meteorology and
Government of India Representative Hydrology, SEEDS Asia
7. Philippines: University of the Philippines
Los Banos
8. Singapore: Nanyang Technological
University, National University of
Singapore
9. Thailand: Rangsit University
10. Vietnam: Institute of Meteorology,
Hydrology & Environment (IMHEN),
Department of Meteo-hydrology and
Climate Chanae

Administration: Under Guidance of ASEAN Secretariat

Implementing Agency: SEADPRI-Universiti Kebangsaan Malaysia

ASEAN Coordinator: Prof. Joy Jacqueline Pereira, SEADPRI-UKM

India Coordinator: Prof. N. H. Ravindranath, CST, Indian Institute of Science, Bengaluru
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Annex 1

ENHANCING LOCAL LEVEL CLIMATE CHANGE ADAPTATION IN SOUTHEAST ASIA (PHASE I)
TERMS OF REFERENCE FOR COUNTRY SCOPING STUDY

INTRODUCTION

The Intergovernmental Panel on Climate Change Working Group Il contribution to the Fifth Assessment Report
(IPCC AR5) released on 31 March 2014 has identified ten key risks for Asia. Five are related to extreme climate
events and its impacts on well-being and health linked to precipitation and high temperatures; two are related
to food and water security; one is on exacerbated poverty and inequalities and creation of new vulnerabilities;
while two key risks are related to biodiversity and ecosystem services. Vulnerability to climatic hazards is
expected to increase, especially in island states and countries with long coastlines and low-lying areas, due to
future climate risks that include increase in frequency and intensity of extreme events. The potential impacts on
resources, ecosystems and human security in Southeast Asia have not been clearly identified and these are
wide-ranging and may differ depending on country circumstances.

Southeast Asian countries must prepare to live in a changing climate particularly at the local or ecosystems
level where impacts are felt directly and specific actions are most needed. Failure to do so can lead to
exacerbated vulnerability, resulting in deprivation, displacement and even loss of lives in the medium to long
term. Adaptation programmes will need to be planned based on inputs from pilot initiatives at the local or
ecosystems level where key vulnerabilities are identified taking into account future conditions and existing
capacity. Adaptation technology needs, priorities and the potential for green growth in this context will also
have to be examined.

Good practices and policy-making that is facilitative, responsive and flexible to climatic changes has to be
promoted. Coordinated action at the regional level can facilitate enhancement and exchange of knowledge
gained at the local level. ASEAN can play a crucial role by initiating and coordinating a regional mechanism for
implementation of adaptation responses in critical areas on a sustained basis. This can be done by (i)
developing an action programme that identifies strategic actions and programmes for climate change
adaptation based on local inputs and; (ii) establishing a regional mechanism that promotes sustained input of
knowledge for actions on climate change adaptation into policy and planning processes to promote green
growth and sustainable development.

OBJECTIVES

The main objective of the project on Enhancing Local Level Climate Change Adaptation in Southeast Asia (Phase
1) is as follows:
e Conduct a needs assessment and scoping study in order to identify the needs of ASEAN Member States
(AMS) in terms of climate change adaptation.
o Develop a regional ASEAN-India climate change adaptation work programme and network constituting
Phase Il and Phase Ill of the project.




The activities of the Project (Phase I) shall consist of an inception workshop and a final planning workshop, with
the needs assessment and scoping study in between. Phase Il and Il of the project shall be developed in
consultation with ASEAN Member States (AMS) during Phase I.

SCOPE OF WORK

The scope of work for country teams encompasses the following:-

1.

Review of national documents on adaptation actions including local situation and priorities (where available).

2. Assessment of scientific literature to identify impact of climate variability and change on various sectors
(agriculture, water resources, forests and biodiversity, health, vulnerable ecosystems and regions, etc.) as
available and relevant to the country.

3. Assessment of adaptation needs and priorities for sustainable development through stakeholder
consultation at the relevant levels.

4. ldentification/selection of pilot areas and stakeholders from relevant sectors at national and sub-
national/local levels.

5. Recommendations for local level (action oriented) work programme describing, among others:-

o Prospective impacts on resources and implications for regional security.
o Potential network on climate change adaptation.
o Good practices at the local level.
o Climate change adaptation constraints and capacity.
o Collaboration, knowledge sharing and communication between experts in ASEAN.
o Inputs from national and sub-national/local stakeholders.
TIMELINE AND DELIVERABLES

The activities and timeline for project deliverables are shown in Table 1. Project Partners are expected to deliver
the following reports:

. Inception Workshop: Deadline 6 Feb 2015
. Preliminary Report on review of national documents [Country Report]: Deadline 1 May 2015

1
2
3. Preliminary Report on vulnerable sectors and regions [Country Report]: Deadline 1 August 2015
4,
5
6

Preliminary Report on adaptation needs, priorities & pilots [Country Report]: Deadline 1 October 2015

. Final Planning Workshop: October 2015
. Draft Final Report [Synthesis Report]: 1 December 2015

REPORT TEMPLATE

The Draft Final Report from project partners is proposed to contain the following, among others:-

1.

2.

INTRODUCTION: encompasses (but is not limited to) country context including current and projected
geographic and socio-economic setting; governance systems etc.; [Guidance:

NATIONAL STATUS ON ADAPTATION: documents findings of review of national documents (including
state/province/local levels, where available) on adaptation actions including local situation and priorities
(where available);

ULNERABLE SECTORS AND REGIONS: synthesis of scientific literature on vulnerable sectors and regions




(agriculture, water resources, forests and biodiversity, health, vulnerable sectors and regions, etc.),
including observations and projected changes, criteria for vulnerability, key risks and reasons for concern,
etc.;

4. ADAPTATION NEEDS AND PRIORITIES (in the context of identified vulnerable sectors and regions):
commences with an overview of stakeholder consultation methods; criteria for setting priority; results of
evaluation of adaptation needs and priorities for sustainable development through stakeholder profiling and
consultation, etc.;

5. PROPOSALS FOR LOCAL LEVEL PILOTS: provides recommendations for 3-5 local level (action oriented)
pilots. Each recommended pilot should ideally have a description of:-(i) selected geographic area and
stakeholder profiles, (ii) prospective impacts on resources and implications for regional security, (jii) climate
change adaptation constraints and capacity needs, (iv) potential for institutional arrangements and co-
financing, (v) potential network of partners on climate change adaptation within the country, (vi) potential
experts in ASEAN Member Countries for collaboration, knowledge sharing and communication. A section
should also be devoted to (i) existing practices at the local level (where possible), and (ii) other pilots
recommended by national and sub-national/local stakeholders during consultation, which are not
highlighted for recommendation.

6. BIBLIOGRAPHY: The list of reference material used for preparing the final report.

The Draft Final Report from project partners will serve as the basis for developing the two final project
deliverables as specified below:-
o Needs Assessment and Scoping Study Report (State of Climate Change Adaptation in ASEAN): A

report containing initial information on identified needs of AMS in terms of climate change adaptation.
o ASEAN-India Work Programme and Network for Climate Change Adaptation (ASEAN-Adapt): Draft

work programme containing (i) strategic actions and adaptation programs and (i) a framework of the

network and regional mechanism to facilitate its implementation to support green growth and

sustainable development.

ADMINISTRATIVE ARRANGEMENTS

The Southeast Asia Disaster Prevention Research Institute, Universiti Kebangsaan Malaysia (SEADPRI-UKM) will
serve as the implementing agency on behalf of ASEAN, reporting directly to the ASEAN Secretariat. Prof. Dr. Joy
Jacqueline Pereira of SEADPRI-UKM, will lead the project team, in coordination with Prof. N. H. Ravindranath
from the Centre for Sustainable Technologies (CST), Indian Institute of Science, Bangalore, who has been
appointed by the Government of India. SEADPRI-UKM will mobilize the teams comprising representatives from
various institutions and representatives identified by ASEAN Member States.

Partners

Phase | of the project shall consist of inception workshop and final planning workshop to be implemented within
1 year, with a needs assessment and scoping study conducted in between the workshops. All ASEAN Member
States shall participate in the inception and final planning workshop (Phase 1), and later in Phases Il and Il of
the project. Project partners for the implementation of Phases Il and Ill of the project shall be identified during




the final planning workshop of Phase I). Experts from India will be nominated by the Indian Government to
facilitate transfer of technology under the auspices of the ASEAN-India Green Fund. Project Partners constituting
research and capacity building organisations (mainly universities) will be endorsed by their respective
Governments.

Budget

The project has received funding support of up to about USD 275,954 from the ASEAN-India Green Fund for the
ASEAN-India for Phase I. Nearly half of the allocation is for convening meetings i.e. (i) Inception Workshop (USD
50,690), (ii) Project Meeting (USD20,000), and (iii) Final Planning Workshop (USD 65,264). Country teams are
allocated a total of USD 70,000.00 covering 10 ASEAN Member States. The remaining funds are for experts
from ASEAN and India to develop the ASEAN-India Work Programme and Network for Climate Change
Adaptation (ASEAN-Adapt). The budget for project partners to conduct the country study is as follows:-

Allocation No O_f Total
Item Countries
1 Part-time Assistants (USD5,000 per country) 5,000.00 10 50,000.00
2 | Local communications/consultation (USD500 per country) 500.00 10 5,000.00
3 | Copying/Printing (USD500 per country) 500.00 10 5,000.00
4 | Consumables (500 per country) 500.00 10 5,000.00
5 | Report Preparation/Translation/ etc. 500.00 10 5,000.00
Country Team Total 70,000.00
Table 1: Project activities and timelines
ACTIVITIES 2015
Phase I: Needs Assessment and Development of ASEAN Climate Change ] S D
Adaptation Work Programme
1. Preparation and implementation of Inception Workshop [5-6 Feb 2015] A
2. Review of national documents on adaptation actions including local conditions and {
priorities (where available)
3. Review of scientific publications to identify vulnerable ecosystems and regions. (]
4. Assessment of adaptation needs and priorities through stakeholder consultation. {
5. Preparation and implementation of planning workshop A
Output1: Needs Assessment and Scoping Study Report (State of Climate Change {
Adaptation in ASEAN (Deadline — Month 12)
Output 2: ASEAN-India Work Programme and Network on Climate Change ()
Adaptation (Draft) (Deadline — Month 12)
Phase Il & llI: (to be developed during Phase I) A Workshop ® Report

10/Page [
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APPENDIX 1

LIST OF PARTICIPANTS

Cambodia

1. Mr. Chea Chan Thou, Ministry of Environment, Cambodia
2. Mr. Cheb Hoeurn, Royal University of Phnom Penh

3. Mr. Chea Leng, Painasastra University of Cambodia

Indonesia

1. Ms. Laksmi Rachmawati, Indonesian Institute of Sciences
2. Ms. Natalia Derodofa, ASEAN Secretariat

3. Mr. Rocky Pairunan, ASEAN Secretariat

Lao PDR
1. Mr. Vilakone Maniphousay, Ministry of Natural Resources and Environment
2. Mr. Amphayvanh Oudomdeth, Ministry of Natural Resources and Environment

Malaysia

Dato’ Yap Kok Seng, Ministry of Natural Resources and Environment Malaysia

Mr. Muhammad Ridzwan Ali, Ministry of Natural Resources and Environment Malaysia
Ms. Koh Fui Pin, Ministry of Natural Resources and Environment Malaysia

Dr. Saim Suratman, National Hydraulic Research Institute

Prof. Dr. Joy Jacqueline Pereira, SEADPRI-Universiti Kebangsaan Malaysia

Prof. Dr. Er Ah Choy, FSSK-Universiti Kebangsaan Malaysia

Ms. Fara Azuin Amiruddin, Ministry of International Trade and Industry Malaysia

Mr. Ibrahim Helmi Abdullah, Ministry of International Trade and Industry Malaysia

@ N o ok whd

Myanmar
1. Prof. Khin Maung Cho, Myanmar Climate Change Watch

Philippines
1. Ms. Carmelita Passe, Environmental Management Bureau, Philippines
2. Prof. Dr. Juan Pulhin Magboo, University of the Philippines Los Banos

Singapore

1. Dr. Raman Letchumanan, Nanyang Technological University
2. Mr. Andreas Schaffer, Nanyang Technological University

3. Mr. Srivatsan Vijayaraghavan, National University of Singapore




Thailand
1. Ms. Sureeporn Kerdkankaew, Natural Resources and Environmental Policy and Planning, Thailand

Vietnam

1. Ms. Bui Hoa Binh, Ministry of Natural Resources and Environment Vietnam

2. Ms. Le Thi Mai Thanh, Ministry of Natural Resources and Environment Vietnam

3. Mr. Tran Dinh Trong, Vietnam Institute of Meteorology, Hydrology and Climate Change

India

1. Prof. Nijavalli H. Ravindranath, Indian Institute of Science, Bengaluru
2. Ms. Indu Krishnamurthy, Indian Institute of Science, Bengaluru

3. K.N. Ramachandran, High Commission of India, Kuala Lumpur
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APPENDIX 2

ASEAN-India Project on
“Enhancing Local Level Climate Change

Adaptation in Southeast Asia” (Phase 1)

INCEPTION WORKSHOP ON
ENHANCING CLIMATE CHANGE

ADAPTATION IN SOUTHEAST ASIA

5-6 February 2015
Bangi, MALAYSIA

Partners:

5 Qe

asean lndia

APN ¢ ﬂ

GlOIAL CNANG! lelARC
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PROGRAMME

5 February 2015 (Thursday)
SESSION 1: CLIMATE IMPACTS AND FUTURE RISKS IN SOUTHEAST ASIA
(SESSION OPEN TO MALAYSIAN AND ASEAN DELEGATES)

08.30-5.00

REGISTRATION — SESSION 1

09.00-05.30

OPENING REMARKS by Universiti Kebangsaan Malaysia
Prof. Dr. Mohd Raihan Taha
Director, institute for Environment and Development

GROUP PHOTO

Moderators:

Natalia Derodofa, ASEAN Secretanat & Dr. Saim Suratman, National Hydraulic Research Inshitute (NAHRIM)

08.30-09.50 Climate Impacts and Future Risks — Key Findings of the IPCC
Prof. Joy J. Pereira, SEADPRI-Universiti Kebangsaan Malaysia

09.50-10.10 Climate Change and Human Security — Key Findings of the IPCC
Prof. Juan Pulhin, University of The Philippines Los Bands

10.10-10.30 |Climate Change and Forests — Key Findings of the IPCC
Prof. N. H. Ravindranath, Indian Institute of Science, Bengaluru

10.30 - 10.50 | TEA-BREAK

1050 - 11.10 | Climate Change Adaptation — Mobilising the Private Sector
Andreas Schaffer, EOS, Nanyang Technological University

11.10-11.30 |Climate Change Adaptation Actions in ASEAN
Dr. Raman Letchumanan, Senior Fellow, RSIS, Nanyang Technological University
(formerly Head of Environment Division, ASEAN Secretariat)

11.30-12.10 |Local Level Climate Extremes, Slow Onset Events and Loss & Damage:
* Cheb Hoeumn, Royal University of Phnom Penh (RUPP)
» Tran Dinh Trong, Vietnam Institute of Meteorology, Hydrology and Climate Change
* Prof. Juan Puthin, University of The Philippines Los Banés
* Prof. Joy J. Pereira, SEADPRI-Universiti Kebangsaan Malaysia

12.10-13.00 | GENERAL DISCUSSION & CLOSING OF SESSION 1

13.00 LUNCH

/—_’_
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PROGRAMME

SESSION 2: ASEAN-INDIA GREEN FUND PROJECT — SCENE SETTING
(SESSION OPEN TO ASEAN DELEGATES ONLY)

13.50 - 14.00 [Rﬂgistraliun — Session 2 (ASEAN Delegates Only)

Moderator:
Dr. Raman Lefchumanan, Former Environment Division Head, ASEAN Secretanaf

14.00-14.15 |Preamble: Aspiration of the Indian Government for ASEAN

by Dr. &. Satapathy, Focal Point of ASEAN-India Green Fund

14.15-14.45 | Introduction of project on ‘Enhancing Climate Change Adaptation in Southeast
Asia’ by Prof. Dr. Joy J. Pereira, SEADPRI-UKM

1445 -1515 | Climate Change Adaptation Experience and Technology in India

by Prof. N. H. Ravindranath, indian Instifufe of Science, Bengaluru

15.15-1530 |TEABREAK

Moderators:

Prof. Dr. Joy J. Pereira & Prof. N. H. Ravindranath, Project Coondinators

1530 -17.00 | Introduction of ASEAN project partners

Presenfafion on courdries’ priorities i the confext of the project by Project Partners
(3-10 minutes each)™

“*Pregentation is proposed to answer the following guestions:

1) What is the current sfafus of the country’s National Communication fo the
UNFCCC?

2) What is the current stafus of the National Adapiation Plan?

3) How aoes the Focal Point inferact with Research Institutes and Universities
i the courndry?

4) What are 2-3 (max) main localdevel (city/river basin‘coastal levels efc. ) issues
i the courntry?

17.00 —18.30 Informal Dizcussion of Partner Organisations

(Affendance is opfional for Representatives of National Focal Points)

19.00 DINMER & END OF DAY 1

& February 2015 (Friday)
SESSION 3: ASEAN-INDIA GREEN FUND PROJECT — TERMS OF REFERENCE
(SESSION OPEN TO ASEAN DELEGATES ONLY)

05.00 —10.00 | Dizcussion on Terms of Reference for Scoping Study: Scope of Waork

10.00 —10.15 |TEA-BREAK

10.15-12.15 | Dizcussion on Terms of Reference for Scoping Study: Project Timeline; Deliverables,
Report Template; Administrative Amangement, efc.

12.15 WRAP-UP, CLOSING & LUNCH

CLOSING REMARKS
by Prof. N. H. Ravindranath, Indian insfitute of Science, Bengaluru

CLOSING REMARKS
by Ms. Nafalia Derodofa, ASEAN Secretariat
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APPENDIX 3

Workshop on Enhancing Local Level Climate Change Adaptation in Southeast Asia
3-6 February 2015, Bangi, Malaysia

Climate Impacts and Future Risks —

Key Findings of the IPCC IPCC Fifth Assessment Report

Synthesis Report

Joy Jacqueline Pereira, Ph.D, FASc.
Southeast Asia Disaster Prevention Research
Initiative Universiti Kebangsaan Malaysia
(SEADPRI-UKM)

@_@@a_d pri. oG, @ @

Chapter 24, Asia: ipcc
Asia Coverage - 51 countries/regions =

Coordinating Lead Authors:
Yasuaki Hijioka (Japan), Erda Lin (China), Joy Jacqueline Pereira (Malaysia)

Lead Authors:
Richard T. Coelott (China), Xuefong Cul (China), Gregory Insarov (Russian Federation),
Rodel Lasco (Philippines), Elisabet Lindgren (Sweden), Akhilesh Surjan (India)

Contributing Authors:

Elena M. Aizen (USA), Viadimir B. Aizen (USA), Rawshan Ara Begum (Bangiadesh),

Kenshi Baba (Japan), Monalisa Chatterjee (USATIndia), J. Graham Cogley (Canada),

Noah Di (USA), Li Ding { . Qingxdan Gao (China), Matthias Garschagen

, Masahiro Uapan), Kapshe (Indka), Andrey G. Kostianoy
(Russia), Kathlcen Mcinnes (Australia), Sceefa Nair (India), S.VRX. Prabhakar (india),
Yoshiki Saito (Japan), Andreas Schaffer (Singapore), Rajd Shaw (Japan), Daithi Stone
(Canada/South Africa /USA), Reiner Wassman (Philippines), Thomas J. Wilbanks (USA),
Shachong Wu (China)

Review Editors:
Rosa Porez (Prilippines), Kazuhiko Takeuchi (Japan)

Volunteer Chapter Scientists:
Yuko Onishi (Japan), Wen Wang (China)

Chapter 24, Asia: ipcc Chapter 24, Asia: ipcc
Observed and projected changes e Observed and projected changes .
in annual average temperaturein Asia in annual average precipitation in Asia
. Tedh over 1951-2010 Annual m'm. Dfferance Fam 19862005 mean (%)
Trond over 19012012 h“mm DHwranca from 1366-2005 mean
over period) S PR Q
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Observations of Past Events . |DCC

dlimate Southeast Asa

increazed in large parts of Azia.

Thene is medium confidence that more Mo Spedific Obsenvations
megadrouzhts occumed in monsoon Asia and

wetter conditions prevailed inand Central Asia

monsoon region during the Litte Ice Age [1450—

1850} compared to the Medieval Cimate

Anomaly [950-1250]).

‘With high confidence, past floods larger than Mo Spedific Obsenvations
recorded since the 20th century oocourmed during

the past five centuries in eastern Asia. Thereis

medium confidence that in the Near East and

Inidia modemn large floods are comparable or

surpass historical fioods in magnitede and/or

frequency.

Future Projections _ IDCC

e —
Phenomencn

i " = i Preceeten Furre INCrease in precipitation

eXtremes rekted to the monsoon is vary fikely in

Southeast Asia.

indian monscon minfall s projacted to Then is low confidence in projections of futune changss in

the Madden-lufan Ossilation due 1o the poorail in madel
of this i and the

increase. For the East Asian summer

mensoon, both and
rainfall are projected to increase. sensitivity to oosan warming patterns. FUTUIFE

projections of regional climate
extremes in Southeast Asia are

therefore of low confidence.
Reduced pracipitation inindanesia in JuOct dus to pattern
o indian Ocean warming (RCF 4.5 or higher and soenarics]
Natural modulations of the variance and
spatal rn of B Nific-Southern ' H H
DP;M::":M e Low Confidence in any projected
inany projected changs farthe 215 Change forthe 215 century
century remains low Confidence is low
in changes in cimate impacts for most of
Asia.

Sea Level Rise (IPCC2013) ipce

Sea Level Rise (IPCC2013) N IDGC

* Projected climate change (based on RCPs) in ARS is similar

to AR4 in both patterns and magnitude, after accounting for
scenario differences.

* Projections of global mean sea level rise has increased in
confidence since the AR4 because of the improved physical
understanding of the components of sea level, the improved
agreement of process-based models with observations, and the
inclusion of ice-sheet dynamical changes.

* Global mean sea level will continue to rise during the 21st
century. Under all RCP scenarios the rate of sea level rise will
very Likely exceed that observed during 1971-2010 due to
increased ocean warming and increased loss of mass from
glaciers and ice sheets.

Global mean sea level rise for 2081—2100 relative to 1986—2005 will
Iikelybe in the following ranges:

* 0.26 to 0.55 m (RCP2.6)

*0.32 to 0.63 m (RCP4.5)

*0.33 to 0.63 m (RCP6.0)

* 0.45 to 0.82 m (RCP8.5) — medium confidence

Sealevel rise will not be uniform. By the end of the 21st
century, itis very likelythat sea level will rise in more than about
95% of the ocean area.

About 70% of the coastlines worldwide are projected to
experience sea level change within 20% of the globalmean

sea level change.

Assessing risk

P Rizk Level
Wery Ve
Low Med High
——

Near Term 2030-2040) [

-
(2080-2100) ..
+—t

Risk Level with | Risk Level with
High Adaptation | Current Adaptetion

Risk & potential for adaptation

Puteraaltr.
o v o Potential for
* § Additional Adaptation
| ¥ 4 uee Risk
sk vl with sk boved with
highadaptason  cument

Key Risks in Asia (B weam  HY

Present 7
Increased [coastal, riverine and 11%&3%% s,
urban] flooding leading to
widespread damage to infrastructure | Logtam e 77/
and settlements in Asia (medium (2080-2100) o IS
confidence)
Yol Medium
Present 7
Near-
oS, |—
Increased risk of heat-related e € 777,
mortality (high confidence) (2%&?10@ e
(67 wam  FY
. Present
Increased risk of drought-related Toariam
water and food shortage causing (2030-2040) 7z
malnutrition (high confidence) —_ /77
. (2080-2100) .,
IpCC v A

181Page e




. . . Very r . . .
Key Risks in Asia e wan  §| | KeyRisksin Asia B e B
Present — Present /7
Increased risk of flood-related tﬁ% ., Increased risk of crop failure and lower o S il
deaths, injuries, infectious diseases = crop production could lead to food e
and mental disorders (medium Long-term ' ——— insecurity in Asia (medium confidence) (AT I —
confidence) (2080-2100) . -
ﬁ Medum E;T_ Watm: shortage in arid areas of Asia Prosent
. Present ] (medium confidence) I~ Foartam
Increased risk of water and vector- Near-term . 12030-2040)
borne diseases (medium (2030-2040) el ; Loegtem |
confidence) e —— EEY CONCLUSIONS: IPCC-WG2 (20802100 o _I
: gg‘m - I Chapter 24, Asia
e 4 J  Water scarcity is expected to be a major challenge for most of the region due
m Medium E‘H to increased water demand and lack of good management (medimm
) L. Present 4 confidence)
Exacerbated pove_r.t!:', ine ':1_'-13]1“'35 Near-term — - 3O There is low confidence in future precipitation projections at a sub-regional
and new vulnerabilities (h'lgh (2030-2040) — - scale and thus in furure freshwater availability in most parts of Asia.
confidenc E) Long-term 2'C S O Imtegrated water management strategies could help adapt to climate change,
. {zggg_ 2100) e , including developing water saving technologies, increasing water
IPCC productivity, and water reuse. IPCC
Key Risks in ASia Chapter 24, Asia: Coverage of Information i[][;[;
Norths | Cathais [ 0 ot | Comralhaks | Wt
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Effective risk management and adaptation are tailored
Adaptation is already occurring to local and regional needs and circumstances
- ﬁombi&r\g Traditional and Scientific
nowledge . . .
- Adapting Communications Infrastructure Changes in climate
wt
- Coastal & Water Management € Iremesvar\racross
+ Environmental Protection & Land regions
. iﬂm’c{pal—l[.evel &étl["nrlijsl_ E-'I_annl'ng g
. lapti nerg wblic . Mar s . i i
1nf,§s§g.,ctu,e v = - Development Planning Each region has unique
K ﬁi’g a"‘ﬁe Df::::"t"l_‘;n vulnerabilities and
- Water Resources exposure to hazards
D Management
Hlasran:g:;ne:-nst » Effective risk management
. Elaviiﬁ pUb”‘E)iHeall!:i!l!c,atinn and adaptation address
. the factors contributing to
iczwgﬁmuasaﬂ - Planning for Sea-Level Risy g
W P - Planning for Reduced Wat exposure and vulnerability
- Water Resources i rl;gl
Management Availability IDCC
- Resilient Crop Varieties ) -
- International =
Cooperation
- Marine Spatial Planning
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CLIMATE CHANGE AND
HUMAN SECURITY

“

—_ &
a condition that exists whén d¢he
vital core of human lives'is

protected and when peopie have

the freedom and capacity to live
with dignity @

Outline of Presentation

* Concept of human security

* Key findings from IPCC AR5 on
human security

* Implications to Southeast Asia

QY

Human Security

« Vital core of human lives includes the
universal and culturally specific,
material and non-material elements
necessary for peopleto act on their
interests.

* Human insecurity almost never has
single causes but instead emerges from
the interaction of multiplefactors

eG

. BEC

Key Findings from IPCC- AR5
Human security will be progressively
threatened as climate changes (robust
evidence, high agreement)

Climate change is an important factor that
threatens human security through:

* undermininglivelihoods;

* compromising culture and identity;

* increasing migration that people would have

rather avoided; and

* challengingthe ability of states to provide

the conditions necessary for human secu

rity

e on LG

Climate change threatens the
material element of human security

» Material aspects of life and livelihood
such as food, water and shelter are
closely coupled to weather and
climate but also to mutiple factors in
the economy and soeiety”
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Climate change will compromise the

cultural values that are important for
community and individual well-being
(medium evidence, high agreement).

Changing weather and climatic conditions threaten
cultural practices embedded in livelihoods and
expressed in narratives, world views, identity,
community cohesion, and sense of place.

Loss of land and displacement, for example on small
islands and coastal communities, has well documented
negative cultural and well-being impacts. )
& A [[1]HH
Imate eharte

Climate change overthe 21st century is projected to
increase displacement of people (medium evidence,
high agreement).

Displacement risk increases when populations that lack
the resources for planned migration experience higher
exposure to extreme weather events, in both rural and
urban areas, particularly in developing countries with
low income.

Expanding opportunities for mobility can reduce
vulnerability for such populations.

Changes in migration patterns can be responses to both
extreme weather events and longer-term climate
variability and change, and migration can also be an

effective adaptation strategy. Q @ . Incc

& =)
I

Vulnerability to environmental change
Ability to move

§ j— Trapped population — §

Low High
Well-being
Source: Adapted from Foresight, 2011; Black
etal.2013)

Climate change can indirectly increase
risks of violent conflicts in the form of
civil war and inter-group violence by
amplifying well-documented drivers of
these conflicts such as poverty and
economic shocks (medium confidence).

Multiple lines of evidence relate climate
variability to these forms of conflict.

@@

The impacts of climate change on the critical
infrastructure and territorial integrity of many states
are expected to influence national security policies
(medium evidence, medium agreement).

For example, land inundation due to sea-level rise poses
risks to the territorial integrity of small-island states and
states with extensive coastlines.

Some transboundary impacts of climate change, such as
changes in sea ice, shared water resources, and pelagic fish
stocks, have the potential to increase rivalry among states,
but robust national and intergovernmental institutions can
enhance cooperation and manage many of these rivalries.
[ 1 [[1]HH

=
§' Transboundary institutions @ Initial conditions
riwediate resoairce fval
N ey | O Outeome of intervention
Education f Vi 4= Intervention with net
mu?ezm or / (tlil'I;uraI é O‘ | tand grabs increase in human security
enhances food ( 1 exacerbate | g Intervention with net
2 _m’.urirg land tenure decrease in human security
E - conflicts
i
£
~AM Planned resettlement can
income loss | £ disrupt identity and
igration Ivelihood
reduces Yo, and mobility®~" | "
maobility for 4g°
lw % i
income L] . Climate stresses lead to inveluntary
g pastoralists abandonment of settlements
=
Hational Transboundary

Seales of insecurity
Synthesis of evidence on the impacts ot climate change on elements ot
human security and their interaction and the outcomes of interventions
and policies that either increase or decrease human security iDCC
olmate chante
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becomes less
~amenable to
adaptation

Implications to Southeast Asia

Climate change is an important factor that
threatens human security in the SEA
especially among vulnerable nations through:
+ undermining capital assets that promote
livelihoods;
* compromising culture and identity;
* increasing displacement and population
movement; and
+ challenging the ability of the governments
to provide the conditions necessary for
human security including minimizing conflicts

Implications to Southeast Asia

* Adaptation hasthe potentialto reduce
risk in many dimensions of human
security making local level adaptationa
top priority

* Higher level of climate risk becomes
less amenable to adaptation
highlightingthe need to combine
adaptation and mitigationresponses

- _
I v

Implications to Southeast Asia

* Addressingthe multi-dimensional aspect of
human insecurity in the context of changing
climaterequires concerted efforts by government,
private sector, civil society, and academic
institutions at the local, national and regional level

* Site-specific and regional researches that
promotes synergy, partnerships and capacity
building will enhance understanding and help
address problems of human insecurity

== ;
i eressmunrer s o o lnate chinke

THANK YOU
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Forests and Climate Change — IPCC
Fimdings

Prof. N.H. Ravindranath
Author for IPCC Report
Indian Institute of Science
Bangalore

IPCC Working Groups and Forests

* WG I: GHG / CO2 emissions — historical &
projections for forest Sector

* WG II: Impact of climate change on forest
ecosystems, vulnerability, impacts,
adaptation

* WG Ill: GHG / CO2 Mitigation potential of
forest sector — AFOLU Sector

Change in global annual mean surface air temperatures,
1960-2009 (NASA-GISS)

AR5 IPCC on Observed impacts of CC

1. Inrecent decades, changes in climate have caused impacts on natural and
human systems on all continents.
— Increased tree mortality, observed in many places worldwide, has been
attributed to climate change in some regions

— Increases in the frequency or intensity of ecosystem disturbances such as
droughts, wind-storms, fires, and pest outbreaks have been detected in
many parts of the world and in some cases are attributed to climate change.

2. Inresponse to ongeing climate change many terrestrial species have
—  Shifted their geographic ranges, seasonal activities, migration patterns,
—  Experienced changes in abundances and species interactions

3. Impacts from recent climate-related extremes, such as heat waves, droughts,
floods, cyclones, and wildfires, reveal significant vulnerability and exposure to
current climate variability

+ Some ecosystems and
+ Many human systems.
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RCP 26 RCP8S5 IPCC Working Group 2 — Projections on Impacts

* Tree mortality and associated forest dieback will occur in many regions
in the next one tothree decades, with forest dieback posing risks for
— Biodiversity of ecosystems
— Ecusvstgm Se.r\.rlicles-carhun storage, wood production, water quality, and
economic activities.
= Climate change is projected to be a powerful stressor on ecosystems
— especially under high warming scenarios such as RCP6.0 and 8.5.
= A large fraction of species face increased extinction risk under projected
climate change during the 21**century
— especially as climate change interacts with other pressures
- habitat modification, over-exploitation, pollution, and invasive spedes.
= Increased severe drought together with land-use change and forest fire
would cause much of the Amazon forest to transform to less-dense,
drought- and fire-adapted ecosystems
— increasing risk for biodiversity while decreasing net carbon uptake from the

atmaosphere.
Many species will not be able to move fast enough
during the 2 1st century to track suitable climates under ECOSYSTEMS,
mid- and high-range rates of climate change BIODIVERSITY, AND ECOSYSTEM SERVICES

L.
g e - + Landscapes and seascapes are changing rapidly, and
- ) species, including many iconic species, may

’ disappear from regions where they have been
prevalent or become extinct,

— altering some regions so much that their mix of plant and
animal life will become almost unrecognizable.

(imatmangeimpans on ecosystems reduce their ability to improve water quality and regulate
water flows.

» - diimate change, combined with other stressors, is overwhelming the capadty of ecosystems to

o buffer the impacts from extreme events lke fires, floods, and storms.
Bial - = Timing of critical biological events, such as spring bud burst, emergence from owverwintering, and

> the start of migrations, has chifted, leading to important impacts on spedes and habitats,
Whole system ma-naﬁ:mem is often more effective than focusing on one spedes atatime, and
«can help reduce the harm to wildiife, natural assets, and human well-being that dimate
e disruption might cause,

Wi speed o1 which 1 bes Can move (m per decade

US Global Change Program, 2014

Climate Change impacts; Global Vegetation Model: Vagstation change proecied by 2035 A18 scenario

Climate Change Projections:
* Hadley HadRM3 data (50x50 km?)

* Now new CMIP5-based ESMs and RCP
Scenarios based climate projections

+ CORDEX —Regional climate projections
Dynamic Vegetation Models

1. BIOME4: Equilibrium model

2. IBIS (Integrated Biosphere Simulator)
3. LP) & CLM models

Red indicates that a change in vegetation isprojected at that grid in
the time-period of 2035 & 2085 -under A1B scenario

Green indicates that no change in vegetation is projected by that
period.
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IBIS - Vegetation Change - Long-term RCP 8.5 [ 4 LPJ - Vegetation Change - Long-term RCP 8.5

Implications of CC impact on forests

1. Future climate will not be optimal for the
current forest type and biodiversity.
— Failure to migrate —leads to mortality
2. Leading to forest dieback, shift in forest type in
the long term, invasion of invasives
3. Irreversible Loss of biodiversity and Ecosystem
Services
— Adverse implications for water resources
— Loss of tourism potential
4, Loss of livelihoods to forest dependent
communities

Uncertainity about future status of Forests

1. Multiple drivers and stressors are/will impact or
determine Forest ecosystems, BD and ESS in future
—  Matural drivers; cyclone, drought, etc
—  Human drivers; land use change, climate change
2. CCwill be an additional driver & impact of CC will be
exacerbated by other stressors
3. There are uncertainties with respect to
—  Drivers; human induced
—  Uncertainty or limitations about projections of CC, Land use
change; DGV models & data
4, Thus the future of Forest ecosystems, BD and ESS could
be worse than know so far from from models.
5. Thus there is need to include these uncertainties in
decesions on policies and Management practices

Adaptation; why and options

1. Climate change is already impacting forests

2. Climate change is projected to have adverse impacts
even leading to changes in forest types, extinction of
biodiversity, etc.

3. The impacts are irreversible; biodiversity loss

4. Further there is lag in response of forests to climate
change —no need to wait for impacts to be exhibited

5. There is adequate knowledge to plan for adaptation

Broader Adaptation Strategies

1. Mitigation actions can reduce but not eliminate the
risk of impact of climate change on terrestrial
ecosystems

2. Reduction of non-climate stresses and restoration of
degraded forest ecosystems

3. Expansion and linking Protected Areas

4. Creation of corridors to facilitate assisted migration,
especially in fragmented forests

5. Ex situ conservation

6. Anticipatory planning of species along latitude [
Altitude

7. Forest Silvicultural practices to enhance resilience

Current Status of Science
1. There are multiple ESMs or GCMs -

— providing different projections of changes in Temperature,
rainfall, ET, cloud cover, etc
2. There are different Emission scenarios or RCPs

— providing different projections of changes in Temperature,
rainfall, ET, cloud cover,

3. There are multiple impact models for a given sector
— showing different impacts —on crop yields, stream flow,
forest type shift
4. Impact for a given level of CCis further
— determined by Vulnerability (Sensitivity/adaptive capacity) &
Exposure
5. There are uncertainties, BUT Adaptation Planning /
Actions need not wait for perfect science
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Knowledge modeling and data gaps

Relibale climate projections at regional levels
Need for reliable multi- DVM based projection of
impacts of climate change — DVMSs suitable for
tropical forest types.

Development of DVMSs for species level assessment
of impacts of climate change

Modeling for assessmentof climate change and
landuse drivers on forests and biodiversity

Long term ecological studies to assessthe impact

of changing climate on biodiversity and
ecosystems

Research and monitoring of forestresponse to changing climate-
including setting up long term monitoring plots

1. Initiate long term monitoring of forests in different regions

— Early detection and prediction of ecosystem thresholds, particularly
tipping points

2. Identify and monitor indicators of impact of CC
— Species migration along the altitude and temperature gradient
3. Monitor phenological indicators

— Bud appearance and bud busting, appearance of leaves, leaf fall,
quantum of flowering and seeding, etc.

Recording of forest die-back (e.g. tip drying)
Incidence of fire and pests

Species composition and occurrence of invasive species

Noeu R

Monitoring of arrival and residence period of migratory
species

Climate Resilient Afforestation Programme
l.  Promote natural regeneration and mixed species planting inthe afforesation
programmes to enablerisk spreading, and also increase genetic diversity.

Anticipatory planting of tree species across latitudinal and longitudinal gradients, in

particular identification of species from warmer districts and their promotionin districts

projectedto become warmer,

. Assisted migration to maintain or improve migration corridors, including active
management to improve survival along the shifting vegetation especially in the
transitional zones and by translo@tion of species.

Linking of Protected Areas, Corridors and Fragmented Forests
I Link Protected Areas and fragmented forests for securing corridors to faciligte species

migration under a changing climate.

Il Identify critical forestcorridors and fragmented forests and promote ecosystem
restoration through climate-resilient afforestationand by managing non-climate
disturbances.

Research for Climate-Resilient Silviculture
L Develop/identify eppropriste tempersture, pestand fire tolerant species and siviculture prectices to

cope with changing chmate and its impacts.

I. Lowimpect forest-harvesting and suppression of invesive species sre criticel for conservetion of native
bindiversity.

Climate Resilience in REDOH Projects. Build climate resilience in REDDH projects through
L FGnking of protected srmes, coridors and fragmented forests
I. CFmete resTent efforestetion progremme
Nl Buiding resifence in communities through sgro-forestry and plantation forestry incarporating chmate

resifant practicas such ms promation of mixead specias and native species.
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ASEAN-India Project on Enhancing Local Level
Climate Change Adaptation in Southeast Asia

Inception Workshop -
Climate Change Adaptation:

Mobilizing the Private Sector
{Bangi, Malaysia, February 59/6% 2015}

NANYANG
Uy

Agenda

* Public vs. private sector adaptation

+ Case study and examples of private sector adaptation efforts in
SEA

+ Reflect on approaches to engage with private sector

Differences in Framing Climate Change Adaptation

Public Sector & Civil Society Private Sector

+ Safeguarding communities +  Quantifiable risks tofirmvalue
system
+  Climate proofing of

infrastructure +  Cost/ revenue/ capitalimpact

“Mainstreaming” of CCA

5 — 30 year time horizon

Earning’s growth

Typically 0 — 10 year time

horizon

& &

-‘H\“\a
| Large Caps |

| SM‘E(|

Overall Private Sector is behindon CCA ...

“To date, government and civil society have taken the lead.”

“The private sector has been slow to react”
“Business is behind.”

Private sector is largely absent from
climate change adaptation projects

Soroe WA /TR Ava ( Sea Say kg Srmae Yor Sanen, T VS Coe Sy

Case Study SME’s:

Climate Change Hotspots South and Southeast Asia

“‘South and Southeast Asia are particularly at risk from
climate change and water scarcity.”
- - v .,

L]

“‘Companies in Southeast Asia are at particular risk.”
C \ 4

“The Food and Beverage (F&B) sector is especially
vulnerable to climate change and water scarcity
because of its close ties to agricultural productivity.”

Saroe R { T5A A e Tty Vg Smae Yos S, 390 SEET (WA 300 Wesng A Francs Imoess o Smas
Cwe w e Sowery o dswn Came e Searms Sem

Lower Mekong River Basin State of Adaptation Practice

Thi Mekong River Basin Lower Mekong RiverBasin:

*  Areaof= 800,000 km?

+ ~ 60 milion population

*  70% of population heavity
refiant of agriculture and fishery

Across 4 riparian ceuntries fish
exports ~USS 5.6 bn

*+ Thailand & Vietnam with ~ 50%
ofglobal rice exports
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Process to Identify ‘Successful’ Adaptation Projects Shortlist of ‘Successful Projects’

“It was identified .. that there In reality there are less than 50 .. of which & were
are over 300 adzptation projects that broadhy qualify 3= selected 35 ‘successful S .
projects in the LMB™ ‘adaptation projects ... adaptation projects i _ H
! arth Net - Vulnerability assessment and capac'rrmauildri.? fior mong H
ldentify True Stock | dati rice farmers in iland () |
e (1% Screening) | Province), to deal with rainfallvariabilty and droughts :
MRC | ldentify ‘Successfuf Projects .
(2™ Screening) = Matursl resource mansgement and ecosystem-bazed
| M7 T sdaptation to deal with aitwater intrusion in the Kien Giang
Biosphere Reserve, Mekong Delia, Vistnam
Worldbank — ‘Climate 5

:

AD = ch @%I
| Projects
| '

= Bridging top-down and bottoms-up adaptation planning and
practice by targeting household segments in rice-based
«communities in Cambodia and Laos

= Framework for ‘successful

adaptation projects * = Reducing vulnerability to coastal climate hazards and
= Geographical focus or = Telephons interviews sbout mnc&[;:mn?ma%am&}m T 2Ty
project component in LMB project ‘performance’ 2 '
= Climate change as aproject - Pre-selection of ‘successful
driver ) projects’ bazed on team ~ Mainstreaming regional climate change sdaptation via
= Explicit adaptation judgment demenstration of resilient practices in agriculture and water
Component = 12-person expert workshop resource management in Cambodia
in Singapore to discuss and
? Framework. of 2 tn 24 canors i
£ 70 Bkt avesens g 2 e e ;;}F‘m pre-sekeoted

Earth Net Foundation (ENF) Project: Key Project Objectives

Situation

Ll l = * Since early 2000s Thai farmers are experiencing
L VT | clmate variations 1) To identify climate vulnerabilities faced by small-scale
""'5-:__ . * Dbservations YasothornProvince: farmers in target groups
— i, o‘ﬂ?. <+ Rising temperatures and greater volatility in
o e e rainfall patterns . ) )
B e < Damages to rice seedling andior high weed 2) To build adaptive capacity for smallholder farmers
e x competition; shorter growth periods espedally
) i~
T * Overall decline in rice yields 3) To promote and facilitate implementation measures for

e s adaptation

* ENF is non-profit body specializing in organic
agricufture collaborating with small-scale farmers

Commercial arm of ENF is specialized in the
marketing of organic and fair-trade products

Vulnerability & Risk Assessment Approach Adaptation Planning

o s Survey:
ualitative + Quantitative Approach ) . o ] -
Q Q PP % farmers identified risk in particular / Adaptation Plan Focus \ Finance & Implementation \
year
* On-farm water management + Farmers submit self-designed loan
+ Series of workshops with farmers to proposalto on-farm water improvement
255655 obsenved climate / weather - * Reduce dependency on rain fall and projectto a project executive committes
improved efficiency of water utilization
changes by farmers s * (OXFAM GB provided the seed money fora
40.00% J +  Addressing both immediate needs as well revolving fund:
- Risks validation with scientific data, 0208 aslong term climate risks o  THB 30,000 (around
. X, amoun 000 {aroun
from SEA-START and the ] 0005 USD 1,000)
Dgp_artment D_f Meteorology (Thai 1000% 4 Maximum 6-year installed loan
Ministry of Sciences and 0% repayment and progressive interest
; YNOT Y NS rates
Technologies) [E T

< Returns of loan principles are uzed to
finance new applicant farmers in

= Future climate trends from

. ) following years
downscaled PRECIS climate model \ / \ /
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Water Infrastructure Investment Scheme & Impact

Fish

w 70 Fruits /
o 60 vegetables
£ 50 Other crops
‘a 40
T8 30 Rice - I
£ 20

10

: m — I

pond well water tank water distribution

+ Diversification of ‘income’

« Project supplied 50% more water to second rice crops
= Greater food self-sufficiency

= Sales of surplus to market

Examples from Large Caps in Region

+  Currently no
conceptof
assessing material
financial risk of
equities and
adaptation needs

+ Strong interestto
sell green bonds
asfinancial
instrumentto
finance climate
mitigation and
adaptation

+ Systematicand
science-based
assessment of
possible impacts of
climate change on
future crop yield
rates, logistics
operations, etc.

("~ sronamtera )

+ Strong internal
climate downscaling
and prediction
capabilitiesinhome
market

+  Exploring
collaboration
opportunities with
regional research
institute / university
to supportclimate
downscaling and
impactassessment

./

Engagement Framework for Discussion (1)

Engagement Framework for Discussion (2)

Climate Rigk Adaptation - Implementatin & Climate Risk Adaptation Fi e
RITETETER Aszessment Planning FIETER =3 TEIETERE nt Planning nance MonRoring
o “ 5 * Company- * Waterialty-  + Balance * Projects * s * Public-Private . yatinng) * Projects
£ Decision specific/ focused shest @ Decision Parinerships by ggets
5 Maker confidential + Technical/ H WMaker (FFP) + Technical/
P Firms. + Fact-based: * Typical * Project implementation H Policy - Fact-bassd: _ D p i i
3 historical topics: finance partners 3 historical data, ' 'I}rplc:altcplcs. finance partners
£ data, < Supply o projections and water
E projections ch::in:fI;:w *+ Green bonds * Metrics 2 impact scenarios l;zg;f&s- * Project * Metrics
= d i ot materia i finance
E ;geégﬁgs +E!u:;ness 5 + Linked to ?ﬁzﬂses.
2 + Linked to nskl + Municipal /
b} measurable operations 2 MANagEmeEnt  Green bonds
> financial 4Asset -g dizeaze, etc.
g value drivers: protection o + 530 years
- Fevenie " 0-10(-30)
capital ' years
Possible leverage points for APAN (1)
T
«  Private-sector led
EARTH Industry-sector Linked to existing sector efforts, e.g. RSPO, BEIl, etc.
OBSERVATORY specific working Linked via governance and co-ordination
hanisms to broader APAN efforts
OFSINGAPORE groups mee
An Iinstitute of Nanyang Technological University
Cross-stakeholder efforts are increasingly used as a
vehicle to bridge the interest divide between
Thank You stakeholder groups
Cross-stakeholder < Aligned around common goals
- initiatives around <% Requires independent & neutral secretariatto drive
specific themes day-to-day work around analytical workstream,
communication, etc.
Examples: Fishing for a Future, GAIN, GAVI,
Portfolio De-carbonization Coalition _]
»  Possible topic for APAN: e
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2) Climate projections are not easily useable

Possible leverage points for APAN (2)

» Provide access to climate models via a S
} ‘clearinghouse’ function and modeling experts downscaled models Models have
Bridge knowledge s tudies to build climate ch ! t - ® 12 T
barriers for private +  Sponsor § l: tlesl 0 tuij glﬂ’!a e C_tﬁﬂﬁie Impac X not easily accessible poorest ‘skill’ in the
sector CCA assessment 1a0ls, study design with strong private for private sector 5-30 year projection
sector input . A -
+ Design and offer executive education sessions on firms a_nd restricted time period
physical and value related climate change impacts, \—UJ_US-E‘—/ .

tools and best practices for adaptation

______________________________________________________________________ ) Models ‘disagree’

o = Commercial CCA capital with investment criteria =

Provide sasy to linked to projects that merge private firm benefits Projections are still with Ea‘_:h other on

access' and . - } . - key variables and
- : : with social or environmental impacts at
affordable’ capital . . X : relatively coarse h ianificant

e » Integrate philanthropic capital pools to integrate ave signincan

CCA mavers impact investment-type of CCA projects projection spreads

- )

3) Mismatch of Timescales and Competition for Capital 4) Difficulty in calculating firm value impacts (3)

F1eumt 9. Likelihood and Magnitude of the Impacts of Climate Change and
Water Scarcity on the FAB Secter in Sosth and Sowtheast Asia

Action
Focus t
e
Private Sector ‘Priority Action Function® At oty =
D) Operating Efcancy Crop Prices
\~ oo
\ CC ‘ImpactFunction’ g
“""‘-\. H
H
»
g

e T Years * TR0 o OCERRRTNE e

0 5 10+ > S i s i 3

Sarce HEIT W T'0 Weesrg S Srance moscs o Cimare Cwge an e Sorct o Aras Sox e Sewme Tess

5) Organizational barriers (1) 5) Organizational barriers (2)
+ CC/CCAisdifficult to capture organizationally + CCA capacity investments will only be made ifendorsement from top
< Procurement management
< Supply chain % CEOQ
< Marketing < Board
< Finance
< Risk/Compliance - Endorsement and investments require a demonstrated ‘business case'

and KPI's to track progress

—————————— Hmpaetfgl--------------------------------------------------- ittt ettt ettt
* Integration of CCA into decision making requires relatively high level of skill + Internal awareness building and external stakeholder communication is
and sophistication critical
< Employee and management education
- Prevalent CCA skills aretypically correlated with firm size due to 4 External communications campaign

inyestments

- Requires marketing team involvementwhen internal capacity is being

MNC I - Very Strong developed

Large Mational / "

o R - 5
o o 375
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Agenda Concluding thoughts

« Discuss challenges of integrating private sector into CCA efforts

Window of opportunity for next 15 months

« Share perspectives on possible way forward

Must reframe the dialogue — explore new approaches

Provision of resources and capital to get tangible results

2

Rough estimate of CCA capacity by sector Private sector views on climate risks and impacts
Reactive Proactive Reactive Proactive
- ' . ! - ' | — ! . ! - ! !
+ Institutional i+ Materials | - Utilites 1 + Consumer ! *+ Insurance + Institutional i+ Materials | -+ Utilities 1 + Consumer 1 + Insurance
AssetOwners | = Industrial | ! Goods ! AssetOwners | H ! Goods !
+ Commercial | = Transport | b Agn;ulture ' Relatively it | “Severs westher | Thephysicsl | "Areduction in | In 2012, we
Banks Ve T H '+ Tourism ! research has | eventzcanlesd | risks isted | cotton producti ! recorded netpre-
+ Health ! Telco | ! ! focuzed on the | tooperstional | with climate | lastysardusto | tax catastrophe
i * Real i i i i | delays and | change will \ changesin | losses of USS 633
i i i i ! d | ! ipitstionand | milli im il
| Estate | i i of 1 1 compel Con | precipil £l | million, primarily
| | ! ! limate change st | costz | Edisontobuild | drought.. wass | from Superstom
| | ! ! total portfoliolevel | Storm maycreate | greaterresilience | ibuting factor 1 Sandl”
1 1 1 1 and how 1 delays in the e The costs 1 toglobal price i
i : i i instituti | deliveriesof | identifiedhere | incresses. We |
! ! ! ' i iaht ! ' areinordersof | experienced i
3 respond.” zuppliez and magnifude highermatenis! 3
Soroe SO5 wermae o o (59 Az Sea Sy Wakng Omae s Saeer. 300 VS Com Sas 0OF T pse s Sarce S5 merate e o W { 53 AMGLERIMNT ik Crrace S EAGRMAT BIEDNES Croe BOFIE e e u
Corerees Sasrin Gracesat ks wet S SaScraeT wen (i e Coraes : o cern Srraaoeae ras . Ty Caciers v orea e s :

Consequence — Gap in climate finance View of Financial Secto

FISURE 3. Key Packaged F&B Sub-Industry Statistics by Country

Climate Change Related Capital Requirements (2010-2020)

TR Ve PHILPPINES
12 4 Marat Cap, $5 B Markat Cag, §3 B0 Maket Cap. $1 B0
% of total market cap 4% % of Sotal macket cap. 11% % of total madkat cap. 1%
10 Nunbec of Companves. 33 Number of Companes 35
10 Ney Iodustran
a -
ou
USHtm 6 Maret Cap.$17 B0 Marhat Cap. §5 B
% of total market cap 1% % of total macket cap. 2%
Numbor of Companes. 5 Namber of Companes. 44
4 4 Ky It ey Industees.
> Supw o
> Edidle Ods
> Dury
2 1 > Toa and Cotlen
4]
Mitigation Finance Adaptation Finance Sorce. Boonterg (tata accessed Nancary 7, 2010)
“Note St compans, st Reaby
Bonas: 76% Transport / rail ; 12% Energy; 70% of bonds govemnment backed o 3

Sorce MEET (WR 2 Weesng Rwar Srance (moscs o Cimae Cwge wn Wae Scrct 30 Ases Foot wnd Sewade Sec

‘Sounce: Cimete Bonds initistive
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ASEAN EXPERIENCES ON
CumATE CHANGE ADAPTATION

Dr. Raman Letchumanan

ASEAN AT A GLANCE
N

Population About 580 million people [2008)
Population density 130 people per square kilometer
[world average: 49 people per sqkm)
44% of region’s total population;
projected to increase to 55% by 2020

Population in urbanareas

Coastlines 173,000 km (14% of the world total)
Forest cover 1,904,593 sq km (2007)
Mangrove Ower 52,000 sq km
Peatland 25 millien hectares
(60% of global tropiml peatlands)
Coral reefs 343 of the world total
Poverty incidence (% of Combodia (34.7%), Indonesia (16.6%), Lac PDR
population living below {32.7%), Malaysia {3.6%), Myanmar (26.6%), the

respective national poverty line)  Philippines (30.0%), Thailand (8.48%), Viet Nam
(14.75%)

Souwrce: The Fourth ASEAN State of Environment Report, 2009

ASEAN is one of the world’s most vulnerable
regions to climate change impacts such as
droughts, fires, heat waves, floods, typhoons, sea
level rise

o A large proportion of the population and economic
activity is concentrated along coastlines

o The region is
livelihoods;

heavily reliant on agriculture for
o There is a high dependence on natural resources and

forestry;

© The level of extreme poverty remains high.

ASEAN MemBer STATES’ NATIONAL INITIATIVES

o Seweral ASEAN Member States have announced wvoluntary
mitigation targets:

Indonesia: GHG emission reduction of 26% of GHG emission by
2020 through business as usual approach, and extra 15% cut
with international support.

= Malaysia: reduction of 40% in terms of energy intensity of GDP
by 2020 compared to 2005 levels

Philippines: reduction of 20% from BAU of their emission
growth path),

= Singapore: emission reduction of 16% below BAU by 2020.

o Many AMS have also started strengthening their adaptive capacity
through mainstreaming climate change adaptation in development
planning. .

(=]

[+]

[=]

o

RELEVANT DECLARATIONS / STATEMENTS

ASEAN Declaration on Environmenta | Sustainability (13* ASEAN Summit, 2007)

ASEAN Declaration on COP-13 to the UNFCCC and CMP-3 to the Kyoto Protocal
[13™ ASEAN Summit, 2007)

Singapore Declaration on Climate Change, Energy and the Ervironment (3™ EAS
Summit, 2007)

Joint Ministerial Statement of the First EAS Energy Ministers Meeting (2007)
Ministerial Statement of the Inaugural EAS Environment Ministers Meeting (2008)

ASEAN Joint Statement on Climate Change to COP-15 to the UNFCCC and CMP-5S
to the Kyoto Protocol (15 ASEAN Summit, 2009)

Singapore Resolution on Ervironmental Sustsinability and Climate Change (11
AMME, 2009)

ASEAN Leaders' Statement on Joint Response to Climate Change (167 ASEAN
Summit, 2010)

ASEAN Leaders' Statement on Climate Changeto UNFCCCCOP17/CMPT .
(19® ASEAN Summit, 2011)

D1. Global Envirenmental Issues
D2. Transboundary Environmental Pol lution
D3. Environmental Education

4. Environmentally Sound Technology

5. Environmentally Sustainable Cities

ASEAN SOCIO-CULTURAL COMMUNITY BLUEPRINT

[&. Harmonisationof Envirenmental Policies &
Databases

D7. Coastal & Marine Environment
D&. Natural Resources & Biodiversity
[9. Freshwater Resources

28
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INSTITUTIONAL
FRAMEWORK
(ENVIRONMENT)

ai———y
Muiltitateral
Envi

ASEAN Summit
[ASEAN Heads of State |
‘Gowvernment

ASEAN Socio-Cultural
ASEAN Ministerial

Meeting on Environment
[AMME & |AMME)

Secretary-General
of ASEAN

ASEAN Senior Officialson ASEAN Secretariat
the Environment [ASOEN) £ epartment)

AWGMEA

rvd

anmental

Asreemants

Environmental
Education

CROSS-SECTORAL NATURE OF CLIMATE CHANGE

o Environment
all areas particularly conservation of biodiversity, water resources
management, coastal and marine environment, public awareness
and ervironmental education, forest fires and transboundary haze
pollution etc

o Agriculture and Forestry
food security, forest degradation

o Disaster Management
more and severe weather related disasters such as floods, droughts,
typhoons, etc

o Science and Technology

Weather monitoring and forecasting, research and development on
climate related impacts and responses, vulnerability studies, etc

o Health
more and severe weather related diseases .

Cross-SeEcTORAL NATURE OF CLIMATE CHANGE

=]

-]

o

Human Development

impact on poverty, sustainable livelihoods, social development, and
generally on the achievement of the MDG goals

Economic Growth

affects production and transaction costs through internalizing
environmental costs, change in products, services and markets, drag
on GDP growth, carbon taxes, allocation and trade of environmental
rights, new market opportunities for environmental goods and
services.

Energy, Transportation

renewable energy, energy conservation, mass and effident
transportation, etc

Political and Human Security

environmental security issues, political debate influenced more
mare by environmental issues, in particular climate change

THE BLUEPRINT FOR THE ASEAN SOCIO-CULTURAL COMMUNITY (2009-2015)

ASEAN CLIMATE CHANGE INITIATIVE

D10. Responding to Climate Change and addressing its impacts

Strategic Objective: Enhance regional and international cooperation to
address the issue of climate change and its impacts on socio-economic
development, health and the environment, in ASEAN Member States through
implementation of mitigation and adaptation measures, based on the
principles of equity, flexibility, effectiveness, common but differentiated
responsibilities, respective capabilities, as well as reflecting on different social
and ecenomic conditions.

SECTION D10 OF

THE BLUEPRINT FOR THE ASEAN SOCIO-CULTURAL COMMUNITY (2009-2015)

Actions:

Encourage ASEAN common understanding on climate change issues and
where possible, engage in joint efforts and common positions in
addressingtheseissues;

Encourage the efforts to develop an ASEAN Climate Change Initiative
(acch);

Promote and facilitate exchange of information/knowledge on scientific
research and development (R&D), deployment and transfer of technology
and best practices on adaptation and mitigation measures, and enhance
human resource development;

Encourage the international community to participate in and contribute
to ASEAN's efforts in afforestation and reforestation, as well as to reduce
deforestation and forest degradation;

SECTION D10 OF
THE BLUEPRINT FOR THE ASEAN SOCIO-CULTURAL COMMUNITY (2009-2015)

Actions:

Develop regional strategies to enhance capacity for adaptation, low
carbon economy, and promote public awareness to address effects of
climate change;
Enhance collaboration among ASEAN Member States and relevant
partners to address climate related hazards, and scenarios for climate
change;
Develop regional systematic ohservation system to monitor impact of
climate change on vulnerable ecosystems in ASEAN;

w. Conduct regional policy, scientific and related studies, to facilitate the
implementation of climate change convention and related conventions;
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SECTION D10 OF

THE BLUEPRINT FOR THE ASEAN SOCIO-CULTURAL COMMUNITY (2009-2015) ASEAN Agreement on TraHSboundarv Haze Pollution

Actions: prevent, monitor, and mitigate land and
forest fires to control transboundary haze
i ugh concerted nati efforts,
w Promote public awareness and advocacy to raise community participation gi and i 3 perati
on protecting human health from the potential impactof climate change;
« Encourage the participation of local government, private sector, non- through:

governmental organisations, and community to address the impacts of < monitoring and assessment
climatechange; and < prevention
&
<. Promote strategies to ensure that climate change initiatives lead to .; pre!;)aredne5§ : :
economically vibrant and environment friendly ASEAN Community taking reast;onaland]om regionalemergency
:"ItD Iaccuunt win-win synergy between climate change and the economic $ technical shdscientifié cooperation
evelopment. % capacity building and

ASEAN Agreement
on Transboundary

Haze Pollution ‘

public awarenes

ASEAN PEATLANDS : KEY FOR WATER STORAGE AND FLOOD PREVENTION

Peatland carbonstores:
Global: 550 billion tonnes; ASEAN: 70 billion tonnes (13%)

Twice the carbon storedin all global forest biomass combined

But Peatland Emissions:
Global: 3-4 billion tonnes CO2 / yr ASEAN: 1.5-2 billion tonnes/yr (50%)
Equivalent to 6-7% of global fossil fuel emissions

o Peatlands: Key for water storage and regulation
o Provides Water - Prevents Floods

GUIDELINES ON INTEGRATED MANAGEMENT

NEED TO ENSURE ADJACENT DEVELOPMENTS ARE COMPATIBLE WITH MAINTAINING TH
PEATLANDS

: Max- Planck Institute ,2005
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IFAD-GEF Project on Rehabilitation and Sustainable Use of Peatland Forests in Southeast Asia

“’A

Riau, Lake Sentarum,
Sumatera West Kalimantan

North Selangor
Peat Swamp Forest,
Malaysia

SELANGOR MALAYSIA - | DENTIFY FIRE PROME AREAS

FOREST RESERVES IN SELANGOR
Sungai Karang FR (30,106 ha)

ajaMusa FR (23,486 ha)

Filot area for APFF &
5EApeat project

Kuala Langat Utara FR

sasng roews
o e
Cropee

NORTH SELANGOR PEAT SwAMP FOREST

PEATLAND FOREST CONTRIBUTES TO PROVISION OF WATER SUPPLY
TO RICE FIELDS IN MALAYSIA

LARGE SCALE FIRES STILL OCCUR IN RECENT YEARS
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LANDUSE IN BUFFER ZONE
B covsounze wrme [ orcuseo H3ha
MAP OF LANDUSE 1KM BUFFER ZONE _é.
NORTH SELANGOR PEAT SWAMP FOREST (NSPSF) " / / » - TT—
asioee BANANA B[] omeeR caoes Noha
g . ..‘_'- A omn | W S
Nooaon . \ mmr«.‘xs $4hs B || PaOOY ;2.714 "a i
COCONUT 55ha -c.laam REX.QUARRY 134ha
wmsesn o= 1 .QZ’U‘MJ DEGRADEDFOREST| 373ha |
PARTIAL) B, |
o o oy —  Forn -
[ wereoo [30ana | [ scconomr cooororest | 802ha |
.VNEaEx.Mw NG AREA | 465ha | mswansmssfrsnn 4The
%‘ﬂ’ v —)
& - EPHEOH TICULTURE (SETTLENENT) 206 1ha numu.n&scﬁrm;a gC
5 [5] rewe oo more [ vecEveEs 4314
E = | NGEEEEEpead pIll |EEeveewe  wie ,
a . OIL PALM 1 [9,079ha | |

MODIFIED FLOATING GARDEN :
5 VILLAGES IN PHILIPPINES

SORJIAN FARMING SYSTEM TRANSFERRED TO AGUSAN MARSH, PHILIPPINES RQM Iand and water management for
e __US10, FOR PILOT SITES IN 10 VILLAGES 14 HA U Minh Tlluong National Park

Strategy for Integrated management of waterand fireon
peatlands prevented forest fire and supported rehabilitation of
ecosystem and biodiversity.
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ASEAN PROGRAMME ON SUSTAINABLE MANAGEMENT OF PEATLAND
EcosysTEMS (SMPE) 2014-2020
SIX SMPE TARGETS

1 All peatland areas identified and inventorized;

2. Zero-burning uniformly practiced and controlled-buming only in
exceptional cases to prevent any uncontrolled wildfires on peatlands, and
eliminate any widespread smoke haze;

5. Fire prone sites rehabilitated by focusing on root causes
of fire,

4. Peatlands sustainably managed, sustainable livelihoods enhanced, and
sustainable economic use mainstreamed;

5. Peatlands conserved to contribute to significantly reduced emissions of
greenhouse gases and increased peatland biodiversity inthe region;

& APMSand NAPsimplemented; national and regional capacity enhanced

Annual ASEAN+3 Leadership Programme on Sustainable Productionand Consumption

ASEAN Plus Three Youth Environment Forum (AYEF) 2010: Creating a Climate for Change

Youhaveashotat Using the power of
making a difference. photos in explaining
Takethatshot and join the complex topic of

biodiversity and its

u m " I" n relation to climate
] change
I nl E SI u Over 1,000 photos

have been received

6 CLIMATE CHANGE

An ASEAN-wide
Photo Contest

Dawnioad Official Entry Foem and Contest Machanics at

giz :}/ Q i

ASEAN — German Programme on Response to Climate Change:
Agriculture, Forestry and Related Sectors {GAP-CC)

Component 1: Forest Issues of the AFCC
Forest Certification / Sustainable Forest Management

Governance and Finance

Component 2: Climate Response Strategies and Climate Proofing
Adaptation and Mitigation in Key Agricultural / Forestry Value Chains

Climate Proofing

National AdaptationPlans

Climate Finance

Knowledge Management

371Page

e




ASEAN MuLTI-SECTORAL FRAMEWORK ON CLIMATE CHANGE:
AGRICULTURE, FISHERIES AND FORESTRY TOWARDS FOOD SECURITY (AFCC)

o The overall goal of the AFCC is to contribute to food Z\@f) gEB;F[{‘[#v%EHMS];-Pg O ‘ glz
security through sustainable, efficient and effective use of
land, forest, water and aquatic resources by minimizing
the risks and impacts of and the contributions to climate
change.

Biodiversity and Climate Change Project (BCCP)

The overall objective of BCCP
istosupport ASEAN Member
States (AMS) developand
enhancetheir strategiesto
appropriaely addressthe
interface between biodiversity
and climatechange.

o To achieve its goal, sectoral activities will be carried out
under the two major objectives of: (i) coordination on the
development of adaptation and mitigation strategies and
(ii) cooperation on the implementation of integrated

adaptation and mitigation measures.

OTHER ACTIVITIES CLIMATE CHANGE ADAPTION (CCA) IN THE WORK PROGRAMME FOR THE
ASEAN AGREEMENT ON DISASTER MANAGEMENT AND EMERGENCY
Environmentally Sustainable Cities Coastal and Marine Environment RESPONSE I:MDMER], 2010-2015
o ASEAN ESC Model Cities Frogrmamme + ClimateChangeand ASEAN
Year1: April 2011 - March 2012, 14 cities CoastalAreas Vulnerability,
Year2: Inception Meeting inJune 2014 :;’lpaﬂj:df;d Adaptation (Phase ) o Work Programme for AADMER developed
ropo
o CitylinksPilot Partnership "
o ASEAN ESCAwsrd {2008 and2014) o o Climate Change Adaptation is to be taken inte account in
Biodiversity the relevant strategic components of the Work Programme:
. . + Biodversity & ClimateChange
Environmental Education Project
o ASEAN Eco-schoolsAward + ASEAN Heritags Parks Programme = Prevention and Mitigation
o ASEAN Guidefines on Eco-schools = Risk Assessment, Early Warning and Monitoring
o ASEAN Environment Year Water Resources Management ] preparedness and Response
) Eaempmemoﬂntegratmwm = Recovery and Rehabilitation
esourceshManagement
Guidelines
ENERGY SECURITY & CLIMATE CHANGE ENERGY SECURITY & CLIMATE CHANGE
o ASEAN Plan of Action for Energy Cooperation [APAEC) o Energy Efficiency and Conservation (EE&C)
2010-2015 was adopted by the ASEAN Ministers on Energy
in 2009 with the theme of “Bringing Policy to Actions The strategic goals of EE&C in APAEC include:
Towards a Cleaner, more Efficient and Sustainable ASEAN [i) pursuing the aspirational goal of reducing regional energy
Energy Community”. intensity of atleast 8% by 2015 based on 2005 level;
(i) achieving higher end-use energy efficiency for all sectors
o The three key initiatives of the ASEAN energy security through regulatory & market approaches, where appropriate;
policy/plan within which environment and climate change i} enhancing institutional & human capacity emphasizing the
appears as important elements in the next five years development of energy efficiency technology & service
include: providers in the ASEAN region;
. - . liv) encouraging private sector participation, especially financial
(i) Energy Efficiency and Conservation; institutions to support EE&C investment and implementation.
(ii) Renewable Energy; and
(iii) Coal and Clean Coal Technology. . .
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ENERGY SECURITY & CLIMATE CHANGE ENERGY SECURITY & CLIMATE CHANGE

o Coal and Clean Coal Technology (CCT) © Renewable Energy (RE)

The strategic goals of CCT in APAEC 2010-2015 include: The strategic goals of RE in APAEC 2010-2015 include:

(i) promoting and increase cleaner coal use and trade for regional (i) achieving a collective target of 15% for regional renewable
energy security; energy in the total power installed capacity by 2015
lij strongly encouraging the use of clean coal technologies (il strengthening regional cooperation on the development of

through regional cooperation; and enhancing institutional &
human capacity emphasizing the development of energy
efficiency technology & service providers in the ASEAN region;

fiiiy  building the perception of coal as a cleaner fuel as a result of
clean coal technologies.

renewable energy and alternative energy including
hydropower and bio-fuels;

il promote the development of centers of research and
development on renewable energy in the region;

(iv) promoting open trade, facilitation and cooperation in the
renewable energy sector and related industries as well as
investment in the requisite infrastructure for renewable energy

. development. .

ASEAN TranspoRT INTEGRATION & CLIMATE CHANGE ASEAN TRANSPORT INTEGRATION & CLIMATE CHANGE

ASEAN-Japan Action Plan on Environment Improvement in
Transport Sector (AJ-APEIT)

Energy Efficiency and Climate Change Mitigation for the Land
Transport Sector (ASEAN-Germany)

o The plan will serve as a basic framework for ASEAN and Japan to
implement measures for environmental improvement with the
objective of achieving sustainable development by realizing low-
carbon and low-pollution transport systems in the ASEAN region.

0 The objective of the project is to limit the increase and ultimately
reduce fuel consumption and greenhouse gas emissions through higher
energy efficiency of land transport systems in ASEAN.

ASEAN Air Transport Integration Project (AATIP) (ASEAN-EC)
© The AJ-APEIT will cover the 5 year period from 2010-2014,

and emphasize the following: (i) human and institutional © One of the main objectives of the project is to address the

capacity development, (ii) compilation of best practices,
(iii) infrastructure improvement, (iv) experiments and (v)
information sharing.

issue of limiting the environmental impact of aviation
through exchanges on international rules and regulations,
including collaborative research and development and

through the evaluation of other possible measures t'

reduce noise and CO, and other emissions from aviation.

ASEAN Heritage Parks (AHP) Programme

ASEAN STATE OF THE ENVIRONMENT REPORTS

1O THE WORLD Sty
O SUSTAIMABLE DEVILOPMENT
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GUIDELINES ASEAN EnvVIRONMENTAL EDucATION AcTiON PLAN (AEEAP)

ASEAN
MARINE WATER QUALITY
Management Guidelines
and Monitoring Manual
S

/ Asean -
wEnviconmental Education

¥ Acsion Plan 2014-2018

2014-2018

ASEAN Environmentally Sustainable City (ESC)
INSTITUTIONS / CENTRES Award Programme

ASEAN CENTRE
A@ SBIODIVERSITY

Conserve Biodiversity,

Recipients of the ASEAN ESC Award 2008

Brunei Dajussalam: Temburong District
Cambodi Mi lity of Phnom Penh

Save Humakhity/ Indonesia: Palembang City
Lao PDR: Luang Prabang District
Malaysia: North Kuching City Hall
http://www.aseanbiodiversity.or, m:::; :::‘:‘sz esa City
Singapore: South West Community Development Council
Thailand: Bangkok City
Viet Nam: Ha Long City

& F =28 EEF R RIS EE D

[CrinaBPA'S EANRE NV ronmentaiflcocperationiCente

http://chinaaseanenv.or Ish, ‘ ’

ASEAN Initiative on Environmentally Sustainable Cities
(AIESC)

25 ASEAN participating cities in ASEAN ESC Network
{as of 17 November 2008)

Brunei Darussalam Bandar SeriBegawan

Cambodia Phrnom Penh, Siem Reap THANK YOU

Indaonesia Padang, Palembang, Pekanbaru

Lao POR Luang Prabang, Vientiane, Xayabourie
Malaysia Kuantan, Putrajaya, North Kuching City Hall
Myanmar Mandalay, Yangon

Philippines CagayondeCro, lloik, Quezon City
Singapore Singapore

Thailand Bangkok, Chiang Mai, Krabi, Phuket

VietNam Da Mang, Halong, Ha Noi . .
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Impacts of disasters on agricultural
sector: A case of Kampong Speu
Province

Presented by
Cheb Hoeurn

Content

“*Background of Kampong Speu
“*Rationale of the study

“*Emerging issues and challenges
“+0On-going adaptation activities
“+Existing loss and damage assessment

Background of Kampong Speu

Area: 653,396 ha,
167,771 haisfor
cultivation area
Population: 812,290
people (51% female); s s .
67.61% are farmers. s SRR O
Prek Thnot e : R e
catchment influences | S8y ; 5

all hydrological
conditions.

Lower part covered
by ricefields with less
forest and low
elevation.

Land Use and Hydrology of Kampong Speu province

Rationale of the study

* Why Kampong Speu?
— Third venerable province to Climate Change
— Farmers in the KPS province will face more
productivities losses in the future due to Drought

— KPS has very a high incidence of poverty
compared to other provinces.

Emerging issues and challenges

* Disasters and vulnerability assessment
— 3"9Vulnerable province in Cambodia.

— Drought was the most severe natural hazard.

=™ W Frequency = Damage in 2004-05% | ::, 2
i Ii=%
g 12 J\ .'I I"\ I'II ot %
3 : Ilr IIII ’ II|I| i | l | |II \\|II 1:: g
: A, | - T | 10 3
s A HTE L #
EORRFETHESEIBIRREIIELRAE ¢

57387 fsriiziis §FrpE 1
SRHLER Rt

5 3
Very Low Loy Medium a High Very High

Drought frequency by province, 1988-2011 and area damaged by drought in
2004-05 in Cambodia.

Emerging issues ...Cont

« Disasters impacts and social change

— Increase migration to urban and foreign countries

— Increase more responsibilities of vulnerable
groups (women, children, elderly without adult
protection and poorest households)

— Changes in social status and identity of the
communities

* From property owners to debtors

* From framers to migrant workers...
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On-going adaptation ...Cont

* Perceptions of local community on climate change
— Mot many Cambodians understand the basic science of climate change
— Most farmers in KPS have limited knowledge and understanding about
the cause and consequences of climate change or the disaster risks.
* The responses of local farmers
1) To Drought
— Supplyingwater torice filed during the prolong drought
— Shiftingcrop calendar and crop variety
— Increasing the use of chemical fertilizer
2) To Flood
— Spreading information about potential hazards amongvillagers,
— Sending young kids and aged people to safe places
— Sharingfood commodities among affected families/groups

On-going adaptation ...Cont

* Community commitment and participation in

responding to disaster impacts

— local communities have high commitment and
willing to participate in the DRR programs

— They formed as CBO, whose roles to mobilize
collectives in protecting naturals resources,
creating saving groups.

— However, poor and vulnerable groups seem to
stand behind the stages because they often spend
most of their time for daily livelihood activities.

Existing loss and damage assessment
(current and future)

* Lose Income sources

Aftect Losses/damages
Year Droughts Pests Floods Livestock Droughts Pests Floods Livestock
(Ha} (Ha)  (Ha)  dieases (Ha})  (Ha) (Ha)  diseases

(Head) (Head)
2009 1475 1270 - 2524 332 - - 189
2010 1929 - 1,766 2,845 223 . 277 125
2011 - - - 3,698 - - - 191
2012 10715 - - 1,584 320 - - 144
2013 2239 - . 2,398 . . - 139
Toal 16358 1270 1,766 13049 865 . 217 788

Source: PDA annual report 2013 cited in MAFF (2013)

Conclusion

* KPSwas the third mostvulnerable province to
natural disasters due to low adaptive capacity.

* Agricultureis the most affected factor.
« Droughtis mostsevere hazard.

* Communities have limited understanding on related
root causes and the consequences of disaster
impacts

* Disasters bring about severe incomes and
infrastructure losses and social problems such as
gender issues, school drop-out, social vulnerability.

Areas for improvement

* Exclusive livelihood programs should be
established to assist the most vulnerable peoples
and help stabilize their livelihoods in the short
time period.

* Also, government agencies and development
partners should work in close partnershipto
continue:

— building community capacity;
— providing them with necessary infrastructure such as

irrigation systems, road and other techniques, which
are beneficial for communities in long-term.

Thanks for your attention!
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INCEPTION WORKSHOP ON
ENHANCING CLIMATE CHANGE ADAPTATION IN SOUTHEAST ASiA

5-6 February 2015, Bangi, Malaysia

STUDIES OF NATURAL'DISAS TERS, SLOWIONSET

EVENTS AND'EOSS & DAMAGE IN QUANG NGAI,
 VIETNAM

Tran Dinh Trong
_“_/ Vietgam Instifute of Meteorology,
| 'H’y'dfbio‘gy/,_and Climate change

Tropical Cyclones

Floods and Flash Floods
Landslides, thunderstorms. tomad
lightning

Drought, wildfires

Sea level nise, Salinization.

cc

Sea Level Rise in Quang Ngai

Decades

scenarios 2020 2030 2040 2050 2060 2070 2030

$ea Level Riss Scanario for Region 4
including Quang Ngal Province {cm)

High Enr

Why Quang Ngai Province is Chosen?

Quang Ngai province:

Situated in the middle of
etnam.
- The coastalline is more than
130km with many niver
mouths suchas Sa Ky, Cua
Dai, My A, Sa Huynh
-Effected by many kinds of
Natural disasters
- Action Plans to cope with
climate change for the
Province has been approved.

Level of danger

TT Types of Natural Disaters High Medium Slight

Typhoons

Floods

Riverbank and shoreline erosions
Mountain Landslide
Northeast monsoon
Thunderstorms, tornados,
lightning

Flash floods

Sea level rise

Droughts

Saline intrusion

Hot dry winds

cold weather damage
Hail

Fog, frost

Salinization in Quang Ngai

= Main reason: the salinity of seawater intrusion in estuaries across
the tide.
Many factors contribute the degree of salinity :
- The salinity of coastal water (sea Quang Ngai has the largest
average salinity of about 32 %o);
- The tide regime in estuary (both diurnal and semi-diurnal tides ,
tidal estuaries range during the dry season average from 1.2to 1.3
m, large most do not exceed 1.5 m);
- The topography of the coastal plains and river slope;
-The flow of upstream
Areas affected are coastal plains of the river mouth as the region:
East of Binh Son District (Sa Can river mouth), East of Son Tinh, Tu
Nghia and Mo Duc districts (Dai and Lo river mouths), Southeast of
Duc Pho (My A and-Sa Huynh fiver Mouths):
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Loss and damage @

= Still in qualitative than quantitative

Mangrove forest at So'n Tinh, Binh Son,

—_— l Tw Nghia Districts

‘ Reduce the fishery productivity

Saline intrusion in brackish and fresh water
aquaculture zones in the East of Binh Son
Son Tinh, Tu Nghia, Mo Duc districts, and
Southeast of Duc Pho districts;

' Marine space

Inundation = of coastal

ol —-) t Upgraded expenditure

Beaches be pushed in land

d Inundation area under climate change scenarios @

{Total ar ang Ngai iz 5 ha)

. Differenceswitha Scaleofchangesin

Pexiod :“:Dfm’ historicslflood in  comparison with the

ationh 1999 (k) flood in1999 (%)

1999 59366

2020-2039 60645 1279 2,15
2040-2059 60820 1454 245
2060207 60838 1472 248
2080-2099 60838 1472 2,48
20202039 60825 1459 2,46
2040-2089 60825 1459 2,46
20602079 60932 1566 2,64
2080-2099 60639 1273 2,14
20202039 60638 1272 2,14
2040-2059 60825 1459 2,46
2060207 60949 1583 2,67
2080-2099 60984 1618 2,73

May lead to inundation reach to
25% of the total of national road
acrossing the province, 4% of the
total of provincial road in Quang
Ngai;
Inundation in port or jetty in Quang
Ngai
May lead to inundation 36% total
railway acrossing the province.

tRisk of dispersion of industrial
waste into environment

l Land budget.for industry

Thank you
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Loss and Damage Assessment
on Land and Forest
Degradation: Overview of the
Philippine Study
Juan M. Pulhin, PhD
Professor and Dean

College of Forestry and Natural Resources,
University of the Philippines Los Bafios

on in Southeast Asia

InceptionWarkshop on Enhancing Local Leve Climate
B Febtiwy 2015, Bangi, Malaysia

@——— EACH UNE REPRESENTS

A Nation at Risk

= dien Ranked 3™ in
€ l»m vulnerability
Prnod i s to disaster

EARTHOUAKE EFICENTER
(2000.2013)

and natural

g‘i‘;‘:’w hazards
(World Risk

Index 2011)

VOLCANC EVENTS
11991.2008)

”

VIRGIA W, UASOM AND XELSEY NOWAKOWSK, NOW STAFY
SOURCES: NOAR: SITHSOMAN; MATIONAL STATISTICAL COOROMA N BOARD, PHILPPINES

Why Loss and Damage an important

concern in the Philippines’ forest lands?

+ More then 50% of the country’s total land area
of 30 M ha classified as forest land under )
various forms of degradation

+ As disasters hit degraded ecosystems
including deforested areas, they put pressure
on jobs and the economy, increasing the soclal
vulnerability of poor communities (WB, 2013)

» Disasters result to loss and damage to
property, territory, lives and livelihoods.

» Increasing population in forest lands increases

vulnerability to climate-related risks

Philippine historical forest cover,
all foresttypes (1575-2005)

Forest Cover
Year milion ha) % of Total Area
1575 215 9167
1863 203 5367
1920 189 300
1934 178 5933
1970 108 36.33
1980 74 2467
1990 67 2133
L 2005 72 24,00 )

Source: RMPFD, 2003 (Noge: 2005 data based on PFS, 201 1) Cited from Carandang, et.al.2013.
Loss and damage associated with
land and forest degradation one
of the least explored areas of

- Fesearch

Fishbone diagram of the underlying causes of
drivers of deforestation and forest degradation
in the Philippines

MARKET DEMAND & POVILRTY & POFULATIO
ECONOMIC DEVELOPMENT PRESSURE

Financing for

epal aceivinies Vakue of fests as subsistence

Impeoved CIPAMI0 N & scurce ccash

market sccons
Limited lrvelibood
opehom

Popelon pressuse
& migeion

High denmand for wood,
NTFP, ores, tourism arcas

Eoonoen

gromwth tagces Raral porerey

Cl unu STATION AND
REST

DEGRARATION

Over-extraction
& unsustainable Jf-
harvanng

Poar monisoring & Jf Open Ac
law enforcement

Lo faren

s tinutional

Unstable, confusing, @ ficting

pendactivity
forest pobces & mantes

TECHNOLOGICAL &
BIOPHYSICAL FACTORS

Objectives of the study

+ Determine the loss and damage associated with land
and forest degradation in watershed areas in Kanan
Watershed, General Nakar, Quezon Province,
Philippines

Identify characteristics, priorities and emerging
issues related to loss and damage associated with
land and forest degradation in the watershed area
that impacts the livelihood and well-being of the
communities

Assess |imits to adaptation based on the “best
available science” and propose risk-based
approaches that integrate CCA and DRR

Develop methodologies to evaluate prospective L+D
(both economic and non-economic) associated with
adverse and cascading impacts of climate change

-

-

v
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Location Map
| Katiwa and Kanan Watershed

e

Part of the Siérs/a Madre
Mountain Range - one of
the most biodiversity-+
rich mountain ranges in
the country.

Totalarea- 161,769 ha
151,342 ha or 94%,
classified as
forestlands

Three watersheds within
its territory, namely
Umiray, Kaliwa and Kanan

Focusis onKanan
watershed whichis
less explored and

watersheds P~ with limited project

interventions

Whatinterestingin the Study Site?
The Kanan Watershed

» A Key Biodiversity Area >
» Typical of watershed areas
in the Philippines under
pressure from increasing

human activities

- flora and fauna are

threatened by disruption o e
and fragmentation of their e N
habitat. —

| §

ousd
Aen | o€ was | ASD
=

EHET

ofiif

_forest lands converted to - Slashand burn cultivation increases
upland agriculture brought about by migration.

charcoal production, and small-scale
mining becoming rampant

- small-scale illegal extraction of timber,

= o= — 2 L2 iy S K

(a) (b)

Change in land cover from 1993 (a) to 2005 (b). A 45%

decline in primary forest of General Nakar (Haribon
undation, 2010).

Forest Degradation as a Focal Issue

Excesstie extraction |

of I
Eall N\ [y

e
(PN,
CBRIMACADC, e )

Institutional Adaptationin the
Study Site

Yy’ X Child Funé Empowering
/ \ ReiNA Children, Youth
and Communities to

become Rnvironmental
Protectors

Haribon

1BAMS {Integrated
Badiversity Area
Monitoring System)

UPLB-CFNR-PCARRD-
DOST-NEDA:
Conzervation

Vilage (UPLB, PCARRD,

NEDA)

DENR-World Bank:Nationa!
Program Support for
Environment and ENRM
{IEMP-WB)

{

)
N
\ }
\J -

Source: General Nakar, FLUP 2011-2016
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Planned Methodology: Will examine cascading risks of
land and forestdegradation to selected ecosystem
services using economic and non-economic methods

Provisioning
Services
(Products obtained
from ecosystem)

O Food
O Fresh water 3 Climate regulation
O Fiber 3 Disease regulation

2 Fuel wood

3 Biochemical

2 Genetic resources
O Livelihood sources

Regulating Services
(Benefits obtained
from regulation
ECOSYSIEMm Services)

O Water regulation
O Water purification
3 Pollination

Source: Millennium Ecosystem
Assessment, 2006)

ank You Very Much for
Listening
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Workshop on Enhancing Local Level Climate Change Adaptation in SoutheastAsia

5-6 February 2015, Bangi, Malaysia
PN Integrating DRR, CCA and
AR
Y i 1
ASIA-PACIFIC NETWORK FOR  »

L+D: Issues and Challenges
GLOBAL CHANGE ReseaRcH || the Klang valley

Joy Jacqueline Pereira, Lim Choun Sian,
Nurfashareena binti Muhamad &
Nurul Syazwani Yahaya

3 .
\Mseadpri

Notional Linkages of Concepts

IPCC-AR4

ARS-AREA APPROACIN

v =

\ -Vulnerability -Exposure |:|Susoepﬁbility

I= Infrastructure; SA= Social Assets; EA= Economic Assets; L= Livelihood;
P= People; R= Resources ; ES= Ecosystem Services (Source: Pereira, 2012)

Fast & Slow Onset Events

Peat
Fires

Seconds/Minutes/Hours DaysMWeeks/Months Years/Unclear starVEnding

Landslides, 1970 - 2011
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Emerging and Cascading Hazards

* CLIMATE
DRIVERS
Moreintense Precipitation
Events
More @;}
intense
Mean Sea-level tropical i
cyclones

Rise

* Mean sea-level rise increases coastal flooding due to
storm surges, and moving flood risk zones upward and
landward (Micholls, 2002).

+ Increase in extreme rainfall inmsity Increase risk
of flooding (Meehl, G.A. etal., 2007).

urul, Lim and

Emerging and Cascading Hazards

*
r&?P-I;Egl-'I—SML Moisture induced
open dump/landfil
Inc rea_sed coastal Higher frequency slope failures
flooding due ta and heavier river .
storm surges from R flooding and flash
sealevel rise and fiooding H E;‘#::;
more intense E

cyclones

Flooding:

= Waste Mobilization by floodwater
= Damage Infrastructure (blocking
road access, erode rip rap
protection, damage retaining

Wurul, Lim and Pereira

Emerging and Cascading Hazards

Landfill Sites Exposedto Flooding:

*Number of siteslocated within

flood prone area: 4

O\ *Number of siteslocated within 100-
. TP year flood: 9

*Number of sites potentialy

exposed toimpacts fromsealevel

rise: 3

L
@

\\I

aotive an
lo0d map adapted fom RN
090y Source: Nurul Lim g

Potential Impacts of Sea-level Rise
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Areas Potentially Affected by
Sea Level Rise in PortKlang, Malaysia
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|| Adaptation Measures:

| Informed planning; Early
warning systems;
Maintenance of drainage; Risk
pooling; Relocation, etc.

Sowme: Rmpdet atal, 2013 bmad on da fme S0 Selangee.
Projaction by NAMAM dor 2200

» Differentiation of natural and administrative boundaries;

science to match decision-making scale at the local level;

* Recognition of cascading hazards and slow onset hazards -

persistent, insidious and long-term;

* Identification of susceptible areas and spatial distribution

of exposed and vulnerable communities therein;

* Challenges in detection and attribution related to extreme

events;

* Availability of data for assessment of loss and damage;

* Need for early warning and response systems including new

models for risk sharing and social protection schemes;

* Legal implications and future security challenges at

national and regional levels
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APPENDIX 4

Workshop on Enhancing Local Level Climate Change Adaptation in SoutheastAsia
5-6 February 2015, Bangi, Malaysia
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Enhancing Local Level Climate Change
Adaptation in Southeast Asia
(Phase 1)

Introduction

* AMS must Qregare tolive in a chan%in% climate particularly at the local or
ecosystems Tevel where impacts are felt directly and specificactions are most needed.

* Adaptation needs to be planned based on inputs from QllOt initiatives at the local or
ecosystems level where key vulnerabilifies are identified taking into account future
conditions and existing capacity. Thisis also where:-

% 2 dantati 1 1t 1
A technology NEEdS. priorities and the potential for green
rowth will sisc have to be examined

*Good practices and policy-making that is facilitative, responsive
and flexible to climatic changes has to be identified and promoted.

* ASEAN can play a crucial role by intisting and coordinsting a regional mechanismon a
sustained basis for implementsation of adsptation responses in oritical areas. This can be done
by

* Developingan action Programime that identifies strategicactions and
programmes for climate change adsptstion based on localinputs and;

* Establishing s regional mechanism that promotes sustained
|ngut of knowledge for actions on climate change adaptstion into policy and
planning processes to promote green growth and sustainable development

Objectives

Scope of Work

* Conduct a needs assessment and scoping study in order to identify the needs
of ASEAN Member States (AMS) in terms of climate change adaptation.

*Develop a Regional ASEAN-India Climate Change Adaptation
Work Programme and Network constituting Phase Il and Phase 1l of the
project.

* The activities of the Project (Phase 1) shall consist of an inception worksho
ang a final planning workshop, with the needs assessment and scoping study
in between.

*Phase Il and Il of the project shall be developed in consultation with ASEAN
Member States (AMS)pduring Phase |, to cover among others:-
* Prospective impacts on resources and implications for regional security.
* Potential network on climate change adaptation.
* Good practices at the local level.
*
*

Climate change adaptation constraints and capacity through local scenarios.

Collaboration, knowiedge sharing and communication between expertsin ASEAN
member countries.

Inputs from national and sub-national stakeholders.

*Review of national documents on adaptation actions including local
scenario and priorities (where available).

* Assessment_of scientific literature to identify vunerable ecosystems
and regions.

* pretiminary identification of stakeholders from relevant sectorsat
national and sub-national levets.
* A of adaptation needs and priorities for sustainable

development through stakeholder consultation.
* selection of pilot areas and stakeholder profiles.
* Recommendation of local level (action oriented) work
programme:-
* Prospctive impacts on resources and implications for regional security.
* Potential network on dimate change adaptation.
* Good practices at thelocal level
* Climate change adaptation constraints and capacity through local scenarios.
* Collaboration, knowledge sharing and communication between experts in ASEAN member countries.
* Inputs from national and sub-national stakeholders.

Activities and Timelines

Deliverables of Project Partners

ACTIMTIES Year 1

. Assessment of adaptation needs and priontes through
stakeholder consultation.

(state of Climate Change adaptation in ASEAN
Deadline- Month 12|
Climate Change Adsptation (Draft) (Deadline -
Month 12)

Phaze |1 (tobe developed duningPhase 1)

Phase III: (to be developed duringPhase ) -----
o

W = Workshop

REPORT TEMPLATE
% Month 3 ¥ INTRODUCTION: encompazes (5ut & not Gmited to) country context inchudeg
Month 5 current and projected geograshio and ook o settng: 3 smems

Preliminary Report on _ ¢
reVieW Of national HATIONAL SCENARIO ON ADAPTATION: doous

*

ot findings of review of national

doo nts on adaptation sctions including looal scanario and prionities (whers
documents avaatie); i
*  Month 6: * VULNERABLE ECOSYSTEMS AND REGIONS: synthests of scientific Gterature

S yulnerable ecosystems and regions, including observations and projected changes,
Preliminary Report on  orters for winera Vg e and reasors for concem, eto.;

vulnerable # STAKEHOLDER PRO! rovides an overview of stakeholders from multiple
ecosystems and sectors (with respect to vuinerable ecosystems and regions) at national and sub-
regions y national levels.

*  Month 8:

Draft Final Report on
adaptation needs and * PROPOSALS FOR LOCAL LEVEL WORK PROGRAMME: provides recommendations for
priorities 3-5 local level (sction onented) £acn orozram odd

*  Month 10:

Draft Final Report
local level (action
oriented) work
programme

programmes recommendsd by national and sub-national stakeholders during
conzuitation, which are not highlightad for recommendation.
BIBLIOGRAPHY: The izt of reference material wsed for preparing the final report.

*
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Project Deliverables

The Draft Final Report from project partners will serve as the basis for
developing the two final project deliverables as specified below:-

* Needs Assessment and Scoping Study Report (State of Climate

Change Adaptation in ASEAN): A report containing initial information

on identified needs of AMS in terms of climate change adaptation.

* ASEAN-India Work Programme and Network for Climate Change
Adaptation (ASEAN-Adapt): Draft work programme containing (i)
strategic actions and adaptation programs and (ii) a framework of the
network and regional mechanism to facilitate its implementation to
support green growth and sustainable development.

Arrangements

Administration: Under Guidance of ASEAN Secretariat
Implementing Agency: SEADPRI, Universiti Kebangsaan Malaysia

ASEAN Coordinator: Prof. Dr. Joy Jacqueline Pereira, SEADPRI -LUIKM

India Coordinater: Prof. M. H. Ravindranath, CST, Indian Institute of Science

Budget for Country Studies

Mo of

Item Allocation . Total
Countries

Rart -time Assistants (USDS,000 per country) 5,000.00 10 50,000.00

Local communications/consultation (USDRO0

per country) 500.00 10 5,000.00

Copying/Printing (USD500 per country) 500.00 10 5,000.00

Consumables (500 per country) 500.00 10 5,000.00

Report Preparations/Trandation/ etc. 500.00 10 5,000.00
Country Team Total 70,000.00

- :
seadpri

“THANK YOU!
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Adaptation to Climate Variability and
Climate Change

* Natural ecosystems, food production systemsand socio-
economic systems are exposed to:

Climate Change Adaptation - Elurrentclimate risks due to climate variability and extreme
climates
Experience and Technology in India ~ Future climate change

* There is a need for adaptation to both current climate
variability/extreme events and long-term climate change.
Prof N H Ravindranath
Indian Institute of Science

Bangalore

Six Steps Approach to Development of Risk Profile &
Adaptation Strategy to Climate Change Current Status of Science

EE T " 1. There are multiple ESMs or GCMs —
Step-1  Current Climate Variability - Historical climate data . — providing different projections of changesin

?Eﬁrrﬂlt - Using ESMs — Developing multiple models — Temperature, rainfall, ET, cloud cover, etc

mate change projecti NOT single model — Range of projecti . L .
! ,m'mm = pm]mmns 2. There are different Emission scenarios or RCPs

Step-2 Assessment of impacts of Impact assessment for the selected climate . : L. R

T ST T TR AT T T TR — providing different projections of changesin

into the future Temperature, rainfall, ET, cloud cover,

Step-3  Assessmentof Risk/ Develop of Risk profiles - Crop/ water / forest 3. There are multiple impact models for a given sector

Vulnerability Profiles systems vulnerability to — showing different impacts — on crop yields, stream flow,

-Current climate risks - Current risks forect type shift

-Future climatechange - projected CC and socio-economic factors ) ;

: : : : : 4, Impactfora given level of CCis further

Step-4  Assess current coping strategies Conduct secio-economic and technical ) . . .

to current climate risks assessments at field level - dEte"_“'"ed by Vulnerability (Sensitivity/adaptive
Step-5  Assess Adaptation Deficit Conduct policy analysis and field studies capaclt‘"l & Exposure
Step-6 Development of Adaptation Technology assessment for current and future 5. The_re are uncer‘talnt!es, BUT Adapt§tlon Planning /

strategiesto CC climate risks Actions need not wait for perfect science

Cost-benefit analysis

Issues in Adaptation

is considered as 1. How Adaptation to climate change is different from;
o ::‘:: :;‘Z:’;" Fwtem property represeriingits —  what farmers/fishermen, etcare doing now
e e e wwrﬂ:;‘n::;cﬂ*f_:::" to be —  Watershed Development, irrigation prog., affor ion programs etc
imfaatcire oo, sewos gy =ely aff: 2 now
e e EE———— 2, How to assess the impact of CC and risk / vulnerability assessment can be combined for

m developing adaptation strategies

- How important is Inherentvulnerability
* 3.  Adaptation to what;
—  Current climate variability or risk? Or Current Extreme events
—  Futureclimate change? Or Extreme events
—  CCimpacts or vulnerabilities
4. Adaptation Strategy in what timeframe?
—  Immediate future next 1 to 5 years,
—  Short term of 10-20 years OR long term 30-50 years
5. Are current Traditional / modern Coping strategies for current climate risks
adequate for future CC?7?
6. How to develop Adaptation strategies for future climate risks — which also
- = "fﬁx‘:’"""‘ﬂ = addresses current climate risks
infrostrrctire, cultural ossets in - . " -
e TS T 7. Priority for Inlrrememal orTm@eroml adaptation strategies?
adversely affected”; 8. How to avoid "maladaptation”
9. How uncertainties involved in CC projection, impact projections,
vulnerabilities assessments? Determine Adaptation strategies
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Adaptation Framework and Assessment Adaptation

1. Adoptacommon Adaptation assessment framework + Developing acomprehensive risk-framework-based
Il Currentclimate risks scenario vulnerability profile at National / state level;
. Climate change risks scenario

2. Assess current climate risks and implications — Biophysical and Secio-economic vulnerability

3. Assess the climate change and im[acts — For Current climate and future climate change risks
4. Assess Current coping/ adaptation strategies * Assess Adaptation Deficit to current climate

—  Adequacy of strategies of rural / farming / forestcommunities, isk

fishing communities risks
5. Assess adaptationelement of current developmental — Assess current Climate risks, vulnerabilities & coping
programs and policies strategies & Adequacy of current strategies —For the

6. Develop adaptation / resilient strategiesfor identified Vulnerability hot spots

- Currentclimaterisks * Develop criteria and Guidelines for identifying /

— climatechange impacted scenarios

7. Suggest adaptation mainstreaming approaches — preparing
institutions, financing, capacity needs, etc. — Incremental and Transformational adaptation

strategies for selected hot spot Zones / Ecosystems

Temperarure anct Dought Analysis

‘ Rainfall Prejections

Hiswrical rrend's in Maximuom, Minimom

Temperamre and Precipition

Extreme Events
{Rainkally

|
CLIMATE VARIABILITY & CLIMATE e el i | @._ T
CHANGE ASSESSMENT - : Bl e

1851~ 15900
vt aerm : X14he Lomg e

REP S Meckr
Emboricn Scsmaric),
BT LS (High

Eanbsrion Soemri)

Rainfall Trends Observed Temperature Trends in Karnataka
at District level

M |

5 il || il I
B ||l| b 'h"f W n
IRl iTTa e
TE_’I| "\ ! W

i o
The IMD [Indian Meteorologicl Department) gridded (0.5deg x 0.5deg) ranfall analysis shows that there is 2
long term negative trend in rainfall over Kamataka (approximately 10 % per century) for the The Cimatic Rezearch Unit (CRU) gricded (05deg x 0.5deg temperature for Karmauka shows 3 steady
period 1951-2004. warming trend in both the mini and i B es.
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Difference in bias-corrected, average surface air temperature over land
between end of the century (2070-2099) and present-day (1980-2010) under
RCP8.5 inthe five climate models used inthe 1SI-MIP

W wrm W ¢ We Tt Wt wow wrm MWW @ WE et Wt

Climate change projections

Relative difference in average annual rainfall (in percent). Desert regions with CI Im ate Ch an ge p rOJ eCt 10Nns: O pt 1ons
present-day annual rainfallbelow 100 mm are masked Options Feasibility / Issue
CORDEX Ensemble -Now limited models outputs available
-More model outputs may become available
. y J -All cli I parameters NOT availabl,
&_ ST S CORDEX — Individuals -Use Projections from each CORDEX RCM
I TRm ESMs
— = CMIPS- Ensemble of all  |-Feasibl
ESMs -Scale varies for models
CMIP5-Ensemble of 5 Feasible
ESMs with scale 1x1
Ensemble of sub-set of Feasible for different sectors based on availability of
CMIP5 models climate parameters
RCP Scenarios RCP 4.5 /RCP 8.5
Time periods -2020- 2050 /2030s - 2050 2099/ 2080s
-1980-2010 for current;2005-2035, 2035-2065; 2065-2099
Baseline Preindustrial / 1960—-90 f 1980- 2005
Scale 100 km x 100 km, 50km x 50 km

District-wise projected change in temperature and
Erecipiiationsprojections fordIndiazand; theirreliability rainfall in 2030s and 2080s relative to the industrial
period under RCP 4.5 and RCP 8.5

Precipitation Change since 1861 €. * Mean Temperature + June-Sept Rainfall
80 =t L L L N R i
— RCP 26 &
ACP 45
60| —— RCP 6.0 E

&

india Precipitation Change (%)
e B

8

5

T T T T T
1880 1920 1960 2000 2040 2080

Baseline = 1961-1990
Chaturvedi et al., 2012
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IMPACTS ASSESSMENT

Impacts of Climate Change on Water Resources
on River Basins of Karnataka — Water Availability

* Projected 10-15%
increase in rainfall
| = Projected increasein
Stream flow
— RCP 4.5:in Cauvery,
WFR

— RCP 4.5:in Cauvery,
Krishna, WFR

‘| *= No significantchange
inevaporative losses

* Projected decrease
inGround water
recharge (more
significantly in RCP
8.5)

» Large spatial
variationin water
balance components

Dontrbetion of Changes in Water

Balance Companents in J743"
e "

Impacts of Climate Change on Water Resources on

River Basins of Karnataka — Flood and Drought

Flood — Projected increase peak discharge magnitude in many parts of Krishna, Cauvery. Heglhzgible

change in WFR in RCP E.5 scenario

Fbw Depemlablﬁtiuesupply to various reservoirs may not have much reduction at the 75%
pendable lin RCF 4.5 whereas in RCP 6.5: reduction in flow dependability at 75% and

909& is projected in many reservoirs

Drought — many parts of Krichna, Cavvery and WFR show high water stress. These conditions may

«call for additional imigation supply for agncufure

Daily Maximum Flaw causing Flaod

Agriculture Drosght Condition

Pereontage Change fram
Baseline to Mid Century in
Floed and Drought Cendition
Tor River Basins of Karnataka

Impact and vulnerability of water sector to projected climate
change by rmd-centuxy (20305) accordmg toRCP 8.5

R —

reage

g g byl i il

M

Impact of Climate Change on Agriculture

“H“I]IHIm

mRCFLS

"---|-||||||]|

[—

Aed Gram F Ragi
| woens

Roras

Inherentvulnerability—
Western Ghats

Vegetation grids undergoing
change under RCP 8.5 by 2035 and
2085

Inhecont vulnerability of forests in
Western Ghats Karnataka landscape
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Types of Vulnerability

* Agriculture sector
Bio-physical EIEer
vulnerability EAVGEIETEE
* Forest sectoral

. + Forest dependent communities
RISK / VULNERABILITY PROFILING cconomic  |RP—
vulnerability * Farmers/ farming community
+ Livelihood Vulnerability

Scenarios for Risk /vulnerability Socio-economic vulnerability profile
analysis

* Most vulnerable

* Chamarajanagar,
Chikballapur, Chitradurga,
Raichur, and Yadgir

1. Currentrisk / vulnerability for current
climate risks

—Inherent vulnerability

2. Risk / Vulnerability under future ,
Climate scenarios

* Least vulnerable
* Bangalore (Urban), Dakshina
Kannada, Dharwad, Udupi,

—With only climate change indicator varied and Uttara Kannada

—All indicators (Climate Change +non-Climate !
Change) varied

Mainstreaming Adaptation — Assessment Framework

Review the varying definitions, approaches and methods of adaptation and
mainstreaming to develop an integrated perspective

AV

Review the mainstreaming frameworksfapproaches of key multilateral development
organizations
< G
N
Assess the extent to which adaptation has been mainstreamed in key [ flagship
development programmes

- .
-
Drevelopan approach to mainstreaming based onfindings

N

Develop an integrated adaptation strategy based on impact-Vulnerability-Adaptation
framework

ADAPTATION ASSESSMENT
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Case Studies

ADAPTATION PROIJECTS

Climate Smart Village models in Bihar
& Haryana, India

+ Climate Smart Village model is a unique initiative by Climate
Change Agriculture, Food and Security (CCAFS) in India
— to promote agriculture practices that will mitigate the effects of
climate change on agriculture and
— To help communities adapt to climate change to ultimately
become resilient to extreme weather events such as droughts,
floods, and delayed monsoons.
* Climate Smart Agriculture inveolves a portfolio of
interventions that are chosen to suit the local environment
and the community's needs.

— index-based insurance, weather forecasting services,
efficient irrigation and water management,
conservation agriculture, inter-cropping and crop
diversification, minimum tillage, Land levelling and agro
forestry iyl (9]

Agrcuitere and
COUAR  Food Seuriy  CCAFS

Nitrogen Knowledge
smart smart

Agro-Forestry

Climate change adaptationin rural
areas of India

* Objective: In four of India's federal states,
vulnerable population groups are betterable to
adapt to climate change and climatic variations.

* Approach / Activities

— State-level vulnerability and risk assessments
— Developing and testing adaptation measures

— Climate proofing of public investments and rural
development programmes

— Development of financial instruments for adaptation
— Information and knowledge management
— State-level action plans on climate change

giz

Enhancing Institutional and Community
Resilienceto Disasters and Climate Change

Goal: support efforts to strengthen capacities of government, communities
and institutions to accelerate implementation of disaster risk reduction
and climate change adaptation plans.
— Assam, Andhra Pradesh, Himachal Pradesh, Jharkhand, Kerala, Maharmshtra, Odisha,
Sikkim, Tripura, Uttarkhand
Highlights
— Communities in Puri district of Odisha are better able to adapt to extremeweather
conditions
— Knowledge Resource Centre setup in Puri district provides grassroots information an
adaptive water and agricultural practices
— Better understanding of hazard risk in Khargone district, Madhya Pradesh through
completion of Hazard Risk Vulnerability Analysis
— State and community level expert group learning exercises conducted in Odisha
— Community institutions strengthened toemploy participatory groundwater monitoring
systems

— A manual on crop water budgeting developed to deal with climatechangein drought
prone regions

Adaptation to Climate Change in
Drought Stricken Areas of South India km:m

— Goal; Strengthen the knowledge and capacities |
communities in pilot Hydrological Units to respond to
climate change impacts

* Components
— INFORMATION TOOLS
» Baseline Study
* Participatory Climate Monitoring
— PILOTS
* Famer Climate Schools
* Sustainable Land and Water Management Pilots
— DISSEMINATION AND UPTAKE
* Community level
* District level government departments ERase
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Farmer Climate Schools
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Cambodia Major Activities
Responding to Climate
Change

Mr. CHEA ChanThou,
Deputy Director of Climate Change Department,

Ministry of Environment
5 Feb. 2015

+ December 1995 Cambodia ratified the UNFCCC,
+ July 2002: Accession to the Kyoto Protocol,
+ October 2002: Submitted INC to UNFCCC,

+ April 2006: Establishment of the National Climate
Change Committee (NCCC)

+ October 2006: Lunched the Cambodian NAPA

+ January 2007: Preparation of the SNC, not finalized

+ Oct. 2013: Lunched CCCSP

+ 2014 up to date: preparing CCAP by Govt. Institution

+ 2014: Finalized NAP stock taking assessment and road
map for Cambodia

Introduction

Assessment of Cambodia Climate in the Initial National
Communication (INC)

O This assessment was conducted in the INC @ —=—
by using two GCM models: CCSR & CSIRO, e
and two emission scenarios: SRESAZ & VOLNERABILITY AND ADAPTATION
SRESB1, showed that: e, s

CAMBODIL

» Cambodia's temperature would increase upto
1.35-25%in2100.

» Annual rainfallwould increase between 3 and
35% from current condition and lowland areas

seem to be more affected than high land areas.

P o

National Adaptation Programme of Action (MAPA)

The Cambodian NAPA consists of 39
‘no-regret’ adaptation projects in 4
sectors (agriculture and water
resources, human health, coastal
zone, and cross cutting) which
focus on measures that have direct
impacts on the livelihoods of local

people, in particular the poorest.

NATIONAL ADAFTATION
PROGRAMME OF ACTION TO
CLIMATE CHANGE (NAFA)

Key finding of assessment in the draft 2"

National Communicati r(ds NE.)r

= Based on data 1960-2000, Cam%:id ian climate Eair%‘.l.a temperature) has
already change, andthe future rainfall patternwill continue to change depending
on emission scenarios

= CCprojection based on 14GCMs GCM Modelwas run by Yuji Masutomifrom
Climate Risk Aszezsment Division, Center for Global Environmental Research,
National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-
8506, lapan

* Under high emission scenarios (SRESAZ)

— DS rainfalls DIF and MAM will decrease with high probability and WsllAand
SON rainfall may increase but with lower probability than the DS rainfall. This
suggests that the onset of rainy seasonmay delayin the future under this
emissicnscenario.

— W5 rainfalllJAand 50N will decrease until 2025 andthen increase again in
2050 and 2080

* Under low emission scenarios (SRESB1)

— Similarwith SRESA2 DS rainfallwill decrease but with |ower probability.

— Differentwith SRESAZ, WS rainfall JJA will increase in 2025 and then decrease
againin 2050and 2080

* Changeinrainfall pattern will affect many sectors. Adaptationstudies and pilots
projects at local levels must be developed and implemented

* Globalcommunity achievement in reducing GHG emission willhave different
implication on Cambodia

SRESA2: Trend of rainfall change based on 14 GCMs
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SRESB1: Trend of rainfall change based on 14 GCMs
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Cambodia Climate Change Strategic Plan 2014-2023

Vision
Cambodia develops towards green, climate resilient, equitable
sustainable and knowledge-based society.

MISSION

Creating a national framework for engaging public and private
sectors, and civil society in a participatory processfor
respondingto climate change to support sustainable
development.

Goals:

CAMBSOUA CLIAATE CHASGE STRATISSE FLAM
-

Reducing vulnerability to climate change impacts of critical
(natural and societal | systems and mostvulnerable groups
Shiftingtowards a green development path by promoting
low-carbon development and techneologies

Promoting public awareness and participation in climate
change response actions.

Strategic objectives of CCCSP

1.

Promote climate resilience through improving food, water and energy
security

. Reduce sectoral, regional and gender vulnerahbility to climate change impacts
. Ensure climate resilience of critical ecosystems (Great Lake, Mekong River,

coastal ecosystems, highlandsetc ), biodiversity, protected areas and cultural
heritage

. Promote low-carbon planningand technologies to support sustainable

development of the country

. Improve capacities, knowledge and awareness for climate change response.

. Promote adaptive social protection and participatory approaches in reducing

loss and damage

. Strengthen institutions and coordination frameworks for national climate

change responses

. Strengthen collaboration and active participation inregionaland globkal

climate change processes.

NAP process in Cambodia (1)

+ Based on the stock taking assessment, the goal of the NAP
process in Cambodia could be defined as “Ongoing Climate
Change Adaptation processes are strengthened through
cross-sectoral programming and implementation at
national and sub-national level”.

+ The goal of the NAP process does not modify other
objectives set by the NSDP and the CCCSP. It builds on their
objectives with a focus on strengthening and better
integrating on-going processes. It further identifies cross-
sectoral programming and implementation at national and
sub-national level as key principles for process
strengthening.

Strategic Intervention Areas of NAP (2)

To operate this goal, the following strategicintervention areas are suggested:

1)

2)

3)

4)

3)

&)

Inter-sectoral coordinated implementation: Fields of activity based on Sector
Climate Change Action Plans which offer synergies through joint collaboration between
sectors

Data systems and analyses: Harmonize/stand ardize data processing, modeliing,
projections, vulnerability assesments, and use of Geographicl Information Systems
(GI5)

Support financing systematically: MOE might adopt a ‘finance brokering’ function
to match financing needs with sources.

Capacity development and vertical mainstreaming linking national and sub-
national levels: Support measures such as capacity development, advisory services,
up-scaling mechanisns, and enhanced ownership at the local level.

Crverall steering of implementation and evaluating effectiveness (M&E): Priortisethe
establishment and running of an overall MEE systemat MOE to ensure learning
processfor Climate Change Adaptation.

Qualitative mainstreaming: Including integrating climate risks into Ervironmental
Impact Assessment and climate proofing larger projects.

Cambodia’s NAP Roadmap (3)

The road-map is divided into three work-streams which occur in
parallel over the time frame 2014-2019:

Workstream I: Planning, establishing and steering the NAP
process. This requires an overall steering of the NAP process. Many
activities from the six strategic intervention areas will be launched.

Workstream Il: Implementing the NAP process / the CCCSP and
Sector CCAPs. Deal with the implementation of the strategic
intervention areas 1to 5. The different activities, such as the
detailed vulnerability assessment, will also inform and thus assist
the implementation of the existing strategies and actions plans.

Workstream lll: Reviewing and learning. Deal with the
implementation of an effective M&E system. It thus implements the
strategic intervention area 6. From here, lessons learned will also
be fed back into the steering of the NAP process and provide
lessons to the international community.
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Vulnerablerice growing areas to flood

Rice Growing Areas Maximum Flood Extent (Year 2000)
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Climate Change Adaptation
in Indonesia

Inception Workshop on Enhancing Climate
Change Adaptation in Southeast Asia
Bangi-Putrajaya, 5-6 February 2015

Laksmi Rachmawati

National Documents and
Policy relate to CC Adaptation

FINCANA AKH KABONAL DALAM
MINGHADAR PEEVANAN WM

Challenges

Changing of institution

In the process of mainstreaming

Gap of information and knowledge (among
national stakeholders; national — local
(provincial/ District level)

Donor driven (Mercy corps, GIZ, UNDP, Care)
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Local Level Adaptation

PN 9 (National Priority Research) on Climate
Change 2012-2014

Communities level-responsive

Local government level (districts) — (?)

— Business as usual- development

—VA(?)
Adaptationinitiative -> international donor
— Cities network (Semarang- Mercycorps ACCRN) ,

APEKSI
— Agriculture
— But less for small islands and fisheries
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Priorities for Myanmar

Professor Khin Maung Cho
Resource Person
Myanmar Climate Change Watch
(On behalf of Dr. Tun Lwin)
The Republic of The Union of Myanmar

Priorities for Myanmar

* (1)Myanmar have already submitted First

National Communication to the UNFCCC.

Myanmar is currently working Second National
Communication to the UNFCCC.

(2)The National Adaptation Plan for Myanmar
have completed the First Project (two years)
under the support of Least Developed
Countries Fund by Department of
Meteorology and Hydrology,Myanmar.

* (3)The Focal Point for Myanmar is Department
of Meteorology and Hydrology, which
department is working closely with the
Research Institutes and Universities,such as,
University of Agriculture ,Yezin,Naypyidaw
,Yangon Technological University,Yangon,
University of Forestry,Yezin,Naypyidaw, and
Yangon University,Yangon, and others
Universities ,and Agricultural Research
Centre,Yezin,Napyidaw, Forestry Research
Centre,Yezin,Naypyidaw.

(4)Ther are many issues in Myanmar, but |
want to mention three issues,which are floods
,deficit rain and post monsoon rain.

Qur Deltaic Area is suffering floods almost
every year.

Our Dry Zone Area is suffering deficit rain in
every year until middle of August.

Post monsoon rain is suffering all areas of

our countries,which rain damages the
agricultural products,all over the country.

//L
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Recent Climate Researchat TMSI

Commissioned by the Govt. of Singapore to
undertake:

@ National Level first study for climate change and
impacts  (2007-2009) by the  National
Environment Agency (NEA)

9 Building and Construction Authority (BCA) (2010-

- 2014)

~ Dr. Sri Raghavan NUS

G

Tropcal Marine Science Institute ‘I'rop'cd M -. Sci Histitute

(TSl .
_ Drliong Shie-Yui (Head)
DrVu Minh Tue, Dr.Nguyen Ngoc Son

Projected Temperature Projected Predpitation
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Use of Regional Climate Model data to
study Major Impacts:

1. Flood
2. Drought

VIETNAM

Trans-boundary Catchment

\_Rainfall Data from neighboring countries?

China
Lai Chau k-
= Discharge Station
-\‘x
X *aam 2
o N Vietnam
i vewam B | Taim Hoa Binh
= = 12— . Discharge $fbtion
A 5
; AT ~
-@- TaBu “:\ “:h 2
¥ N raos Discharge Station<, £
R Proxy data from RCM??

Annual Cycle of stream flow: Trans-boundary study

T e ""III"T.,

B By .
o

o Fry Cr T F
- RCM data serves as a proxy for data sparse region or trans-boundary area where data
sharing is limited
Also worked on Poko/Dakbla river basins, Red River delta, Central Highland
— floods/droughts

Projected Future climate: A2 scenario
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Key Messages to take home —froma
climate perspective:

¥ Amongst gridded observation data,
uncertainties are quite significant

¥ Climate Downscaling is very much necessary. In
particular, RAINFALL projections MUST come
from RCM(s)/Downscaling. CWRF —a
sophisticated RCM

“ Ensemble of RCMs: highly recommended. Use
of more RCMs and SCENARIOS (from GCMs) will
give more ‘added value'.

2 Future climate drought/wetness drawn from

ensemble study implies that drought tendency is
likely over 2011-2040 and flooding may be

Enhanced Regional Cooperation

@ Better Data Sharing
% Need for dense observational data network

% Effective training programs for Univ/Institutes

% More Workshops to facilitate regional
cooperation

¥ Capacity Building — Staff Attachments

% Integrated ASEAN/Regional climate modelling
% Publications — IPCC

|psevere by the end of the century

/———L
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Carmelita M. Passe

esources

Plan
National Framework Strategy on Climate Change
(2010)
Serves as a roadmap in creating a climate-
resilient Philippines

National Climate Change Action Plan (2011)
Developed to address a realistically
achievable program of action for integrated
climate change adaptation and mitigation

iCollaboration with Universities
and Research Institutes

5 Representative seats in the Advisory Board of
the Climate Change Commission
‘5 Representative seats in the People’s Survival
Fund Board
= Functions :
1. Promulgate policies
2. Provide over-all strategic guidance in the
management and use of the fund

National Communication
Stbmitted to the UNFCCC
@ Initial National Communication , May 19,2000

'8 Second National Communication, December
29,2014

National Climate Change
Action Plan

7 strategic priorities

@ Food security
‘1 Water sufficiency

B Environmental and ecological stability

@ Human security
= Sustainable energy
= Climate-smart industries and services

= Knowledge and capacity development

the MDGF 1656 Projed Joint Prmvmmmu on

Inter- Del Promm 0 na 1ang (undudcd a
study on the preparation of the vulnerabi ssment
tools for agriculture, forestry and biodiversity and the
application of these tools at the pilot site.

i The same project also engaged the services of the University
of the Philippines Manila (Institute of Health Policy)
Development of the vulnerability assessment framework
Development of climate change M&E framework system

Documentation of good and innovative practices
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Local Level Issues

1. Agriculture and Food
i@ The agriculture sector in the Philippines is highl
dependent on a constant water supply and predictable

growing seasons.
Increased tropical cyclone activity and associated I a n (

storm surges, intense rain events, prolonged droughts,
and resulting physical factors, such as nutrient-poor
soils, disrupt farming activities and hamper
agricultural production.

75 million tons of soil in watershed areas are lost
annually to erosion, affecting about 70% of the
country’s total area, especially surface water resources.
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N\ \ MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT OF VIETNAM
"\ j DEPARTMENT OF METEOROLOGY, HYDROLOGY AND CLIMATE CHANGE
e - - - > ’ 4 -

% M/\KING

CLIMATE Ci} lAN(_)E
POLICY WORK

Climate change adaptation in Vietnam

Le Thi Mai Thanh
DEPARTMENT OF METEOROLOGY, HYDROLOGY AND CLIMATE CHANGE
B MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT OF VIETNAM

Country context

» Sq of 330,000 km?* with coastal line of >
3000 km and 3000 islands

» Monsoon tropical climate with Temp. of 13
- 28°C, high humidity > 80% and avg.
rainfall of 1400 — 2400 mm/yr

» Dense river system with 9 large river

systems, > 2360 rivers, streams and avg.

drainage density of 0.6 km/km?

Population of 90 mil. by 2013

v

Climate change impacts in Viet Nam @
-

Agriculture:
Change growing season, seed and erop type
Inerease erop growth rate (shorten their growth cyele)
Inerease water demand = higher risk of severe droughts and water shortage for irrigation

Coastal zones:

Inerzase flood area, risk of saltinization for fresh water, storm intensity and duration, coastal
ETOsion.

Destroy coastal ecosystems

Damage property, agricultural and aquaculture production, forestry and infrastructure

Water resources: River stream flow volume

National Climate Change Strategy

Adapiation
Agtively respond to nateral disasters and mondtor clinsate charpe
Ensuring food security and water security
Respond 1o SLR for vulnerable areas

Protection atd sustainable developmeat of forests and biediversity conservation for effective respense te
climate change

> Agriculture, Coastal zones and Water resource are priority adaptation areas.

Notable activities in adapting to CC

e

Improve the adaptive capacity for vulnerable regions, the Red river
delta and Mekong river delta, coastal and urban areas;

Capacity building in community-based and ecosystem based
adaptation .

Enhance and improve the protection of forest and the mangrove
system;

Upgrade the protection system for coastal areas;

Develop high-tech, low emissions and sustainable agriculture;
Expand REDD / REDD + and LULUCF programs.

Adaptation measures

Agriculture:

v Adopt scientific, efficient water management methods.

¥ Improve land management capacity to enhance land conservation.
Coastal zones:

¥ Strengthen embankments, intensify security services, prevent saltwater
intrusion, transportation and residential infrastructure.

+ Invest in construction of adaptive infrastructure, develop
agricultural techniques and elevating houses above flood levels.
Water resources:

v Reinforce and upgrade existing infrastructure systems of rivers,
sea dykes, flood diversion areas, flash flood relief channels. ..
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Major constraints @
-

¥ Lack uniformity and insufficient hydro-met observational infrastructure

and telecommunication systermns.

¥ Lack of adaptation impact assessment and response measure development

models and tools

3 Incomplete database
— Shortage of technical expertise
¥ Limited CC awareness of community

Limited fund for CCA-related activities.

Thank you!
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SEADPRI-UKM

Universiti Kebangsaan Malaysia’s Southeast Asia Disaster Prevention Research Initiative
(SEADPRI-UKM) was established in June 2008. The Initiative addresses crucial challenges on
disaster risk reduction in Malaysia and the region. The importance of having a research focal
point in this region was felt when Malaysia and neighbouring countries grappled with various
issues related to science and governance in facing the 26.12.04 tsunami disaster. SEADPRI-UKM
was created to provide basic solutions for disaster prevention through multi- and inter—
disciplinary research on risk management to bridge the science-governance interface. The focus
of research is on climatic hazards, geological hazards and technological hazards. The emphasis
is on capacity building, mainly through post-graduate programmes and specialised training.

The SEADPRI Series is a periodic publication on science, technology and capacity building for
disaster and climate resilience. The inaugural SEADPRI Series highlights the project on
“Enhancing Local Level Climate Change Adaptation in Southeast Asia” (Phase 1) supported by
the ASEAN-India Green Fund. The Inception Workshop for the project was held on 5-6 February
2015 in Bangi, Malaysia. The workshop was attended by about 30 participants, comprising
representatives of the ASEAN Working Group on Climate Change (AWGCC) National Focal Points
and National Partner Organisations who are primarily from universities and research institutes as
well as partners from India.

asean 'india

NREE) I .
southeast asia disaster prevention I research initiative
PROGRESS & PROSPERITY

e UnNiversi .
A | S : KEBANGSAAN ) Asian Network on
/ ! . -
L3 MALAYSIA ; ‘:‘ Climate Science and Technology

= (ANCST)
ASIA-PACIFIC NETWORK FOR
GLOBAL CHANGE RESEARCH

The National University
of Malaysia
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